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THE YEAR’S PROGRESS 
IN PROCESS WORK. 

By THE EDITOR. 
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AXY people have a superstitious dislike to the 
number thirteen, and if we shared that feeling 
ourselves, we might have had some misgiving 
as to the success of this, the thirteenth, 
volume of our Year Book, but so far from 
ther^eing any e\'idence of a falling-off which 
might mar the success of our publication, we are 
disposed to think that the book which we now 
place before our readers will be regarded as the 
best we have yet published. 

We have emphasized on p're\ious occasions 
the difficulty of presenting anything conspicuously 
new in process work when photo-mechanical 
processes have attained to such a wonderful 
pitch of excellence. All we can hope to do is to 
endeavour to put forth the old processes in a 
new dress or a new style, and with greater 
perfection in the execution of the plates or the 
printing. 


The Aid of the Pa'per-maker and Ink-maker. 

If we cannot hope to radically alter the processes, w’e can at any rate bring 
to our aid the resources of the paper-maker, the ink-maker and the printer, so 
as to present ne\v effects and novel combinations of form and colour. In this 
respect we think we have some progress to show in the present \’olume. It has 
often been urged by critics of professed artistic taste that our work does not 
comply with the canons of good art, because it has been considered necessary* 
for obtaining the best effects from half-tone and three-colour blocks to print 
them on highl}’-glazed paper in the most brilliant inks. However much we 
might desire to meet the mshes of such candid friends, we felt we were placed 
in a position of considerable difficulty, inasmuch as it is our duty to obtain for 
the photo-engraver the best possible printed result from the blocks he entrusts 
to us, his object being to present to the public the most perfect specimens of 
his craft. If we were to show the half-tones w'ith greyed shadow's, muddy half- 
tones and degraded high-lighls, we should bring down upon ourselves a storm 
of denunciation from those who are our best supporters, and without whose 
aid this book could not be published, whilst our printers would probably’ have 
their work most unde5er\-edly condemned. 


Printing on Dull-Finished Paper. 

For several years past we have attempted to find a paper of dull finish W'hich 
would meet the requirements of half-tone printing, but after having a number 
of sheets run through the machine concurrently with the usual bright-finished 


paper, we have reluctantly come to the concUhion that it would be unwise to 
attempt so radical a change. Tins year, liowever, we besought the aid of the 
paper-maker and the ink-maker. asking the former to see if it were not jKjssible 
to make a paper which should haw a jx-rfcct surface without the gloss, and on 
the other hand, we begged the ink-maker to endeavour to adapt Ins inks to suit 
the altered character of the paper. After extended tnals we decided to jirint 
the whole of the text and several of the sheets of illustrations on dull-finishcd 
paper, and in order to give the printer a letter chance we have luad all the text 
illustrations made with a screen of 133 lines i>er inch instead of 150 lines We 
now present the result to our readers, tnisting that if they cannot w holly appro\ 0 
the change they will at least give us credit for an honest attempt to overcome 
what some think is one of the greatest drawbacks of half-tone printing 

The Failing of the Relief Block. 

It IS one reason why the relief block can never yiehl the depth and riclme-»N 
of the photogravure pnnt from an intaglio plate that it is never jHissible to loail 
up the half-tone with a sufficient amount of ink to give ilepth or relief. 
We have seen half-tones ctclietl in intaglio which, when prmteil b\ the 
usual methods of conpcr-platc pniiting, yielded a result so iinmistakaldy 
different m artistic quality that the non-tcchmcal ol>i>crvcr could never lie brought 
to believe that the relief and the int.iglio plate were l)oth made from the same 
negative. If it were not for the fact that the ]>roccsses of intaglio printing were 
so relatively slow and expensive comparcil with letterpress printing there would 
be an immense demand tor intaglio half-tone. So far, however, no method 
has been devised of satisfactonfj' and cheaply accomplishing the pniiting, although 
we have heard of several attempts which promise to be eventually successful. 
The Rembrandt process is, of course, an ideal attainment in this direction, hut 
so long a.s it has to be printed from engraved copper rollers it must neccvarily 
be expensive, and the heavy initial cost of producing the copper roller limits it 
to large editions. 


Collotjrpe Progresj. 

Collotj'pe, of course, approaches most nearly to photogravure in quality 
when it is well executed, and vve arc pleased to note that the few firms who have 
survived the financial ordeal of making a commercial success of collotype printing 
have attained some remarkably fine results by modifications of the orthodox 
methods We present as a frontispiece to this volume, a plate printed by a special 
collotype method worked by the firm of L. Van Leer & Co., of Amstcnlam, who 
are printing large editions of reproductions of the choicest masteniieces iii the 
National Picture Galleries of Europe, and the results we have scon more nearly 
caibcm prints than anything that has hitherto come under our notice 
The Smop process of collotype printing which has been hitherto rcKariied 
by the professional worker as rather an amateur method, lias been applied in a 
commercial way on quite an extensive scale by one of the largest collotype printers 
on the C^ontinent for reproductions in colour from famous painting and so 
snccKsfnl has the process proved that the whole of the collotype machines run 
by this firm are regularly engaged in printing from plates prepared with the 
Srnop emulsion. A large firm ,n Italy is also worUng a procks ol collol,™ 
which is t^ed on the conversion of an ordmarv photoiraphic negatn'e into a 
coUotype plate by means of a chenfical process, and we have seen so™ vek- Le 
reproductions of paintings by thes ntethod. which seems to be perfectly pracflcal 
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Lilhography seeking the Aid of Process Work. 

Lithography for pictorial purposes is seeking the aid of photo-mechanical 
processes more and more and with the most successful results. 

The Frey process, of nhidi we give a specimen in tliis volume, is a good 
example of what can be accomjillshed by the combination of photographic methods 
with a reasonable amount of skilful hand retouching, and it has the advantage 
that there is no mechanical grain such as the half-tone screen to mar — as some 
think — the artistic quality of the result. 

On the other hand, the Sears high-light process, of which we have gi\-en 
examples in previous issues. Is making great progress in one of the largest 
lithographic firms in this country, and by applying it to a new type of rotary* 
lithographic machine, which prints by set-off on to an india-rubber roller, it is 
found tmssible to obtain beautifully soft cficcts on even the roughest of papers, 
and to print at a high rate of speed. 

Three and Four-colour Printing. 

There has not been much change in the methods of printing tlirce or four- 
colour work, ^^hich continues for the most p.art to be done on letterpress machines 
at a comparatively low rate of specti by the usual method of feeding through 
the sheet separately for each colour. The printing of the colours simultaneously, 
or rather that of printing them in quick succession, is alwaj-s met wth tlic difficulty 
of getting the first laid colours to dr>’. but this has b«n reasonably overcome 
on the Lambert machine, which prints four colours on four separate cylinders 
combinetl in one machine. Tliis method is being worked successfully in this 
countn' by the Ikmroso, Dalziel Co. and in France at the Imprimene Critd* at 
Corbeif, but it must be admitted that the machine is not so far np])licd to the 
highest class of work. 

At the latter firm an ingenious process i> worked for printing throe or four- 
colour work on a two<olour machine, and n%c give some examples of work done 
by this method in this volume, together with an article dealing with tlic method. 

The Melzograph Screen. 

A notable advance has been made during the past year in the application 
of the Mctzograpli screen to colour work, and tJic example we [ire^ent from tlie 
studio of the eminent firm of C. .\ngcrcr & Gosclil is a go<Kl evidence of the 
capabilities of the screen, although perhaj»!. it i-. ^nme^Yhat discounted by the fact 
that one of the colours has l>ecn put in by mc.ins of the ordinary cro^s-Iine screen. 
This may not lie so mudi the fault of the Slctzograph screen as the fact tluit its 
manipulation for three-colour work has not yet been sufficiently pr.ictisctl, .and 
no doubt with increased e.xpericncc it will be po^-»iblc to eventually utilize it 
witliout the aid of the half-tone screen. Certainly wc have seen some exceJIont 
results in three colours protluced entirely with the Mctzograpli screen, but .as 
these were of an experimental nature it is hardly ix>^'iblc yet to sfx.,ak with 
certainty on the jxiSNjbilitics of this screen, which, however, i- Ix-ing con>idembly 
used for nuking the under lint in two-colour work, and ol winch several examples 
are given in this volume. For moiuxliroine work the Metzograjih -ertx-n is 
making great progri^s, and when printed with a suitable ink on a dull-fini<hcd 
pajx!r it yielit- an effect quite comparable to colIotyjH; or pliologravure. 

ImproNemcnt in Half-lone. 

In ordinary lialf-tone work it will probably 1)C notinxl tiiat there i-. at the 
pre-ent ilay an incrca-'C^l snvxithnos an«l softnv". of ri’-auU l>eing attained Tins 



is partly due to a better realization of the optical conditions governin 
formation of tone and gradation through the more careful attention to the rel: 
between the diaphragm and the screen distance. Several methods have 
suggested during the past year for securing more mathematical precision ii 
respect, and Mr. Howard Fanner, of the Polytechnic School of Photogr 
has especially directed himself towards the development of a mechanical r 
of regulating the stop and screen distance m proportion to the focal exte 
and the ruhng of the screen. For the other part, the improvement is pro 
due to the increasing use of etchmg machines instead of the old method of 
etching, as it has been demonstrated and pointed out in the article wliic 
published on the Levy aad blast machine, that a considerable gam in the 
and quality of the work may be achieved by the adoption of the mechj 
method So far from being only a means of hastening the work for coarse i 
paper pnntmg, the etchmg machme has proved its value for enhancing the qi 
of the fm«t screen work, not only on zinc, but also on copper It has 
contributed greatly to the improvement of line etching. 

The Introduction of Etching Machines. 

<ll« etching machines are to be the rule in pi 
engraving m the near future, and their ividespread adoption is but another evic 
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a deep line on a plate. Tor in block printing the line is only a blackened surface 
of paper, where.as in plate printing it U a cast with an additional thickness of 
printing ink.” Even a i>cn drawing reproduced by photography and converted 
from negative to |x)sitive, so as to make an intaglio plate, yields a far superior 
result in the printing than any relief block. If, therefore, printers’ engineers 
would provide tlie means for printing such plates with adequate speed a new 
and ver>' acceptable style of line work could be created. 

Colour Processes. 

In coIoMT ‘.wwk It cannv>l be. said tlvvt Uvere vs any notable depattwro in tbo 
methods jiractised for the production of the blocks, e.xcept, {xrrhaps, tliat the 
indirect process which involved the proiluction first of continuous tone negatives, 
then a set of jiositivcs from these, and finally, a set of !ialf*tone negatives from 
the latter— in all nine operations — ha.s now been almost entirely abandoned 
and the work is done in one of tw-o wav's : cither the colour record and half-tone 
negative is made direct at one ojwration on a drj* plate bathed with suitable 
sensitizing dyes, or the same thing is done on plates coated with collodion emulsion. 
Each method has its advocates, hut by far the Larger proportion of commercial 
work is done with collodion emulsion. Invariably colour filters are used and 
are placed behind the lens, some workers using diy' filters standardized for the 
work, such as Klein's colour filters, whilst others use liquid filters, wliich have 
to Ih* made up by the operator. The practice of placing coloured filters in front 
of the plate has not made any progress, although an idea was patented about a 
year ago for incoiqvoraiing the colour filter with the half-tone screen by sealing 
"to the latter a glass plate coated with a coloured film of gelatine or collodion. 
The method has some drawbacks and dis.idvantages which probably outweigh 
the slight advantaf’o that might be gained In rapidity of exposure and increased 
sharpness of definition. 

Colour Negative Making without Flllerj. 

During the past year a modification of the emulsion process has been 
made by which it is possible to dispense with colour filters entirely. To accom- 
plish this the emulsion is so strongly dved that the plate is sensitive to only 
the particular colour required, and it is claimed that not only is bettor rendering 
secured, but there is a considerable gain in the rapidity of e.vposure, and the 
amount of fine-etching required on the blocks is re<Iuccd to a minimum. 

UWnnnahon by Lvgbt. 

It is jirobable that the next important improvement in colour work w’lll be 
that of lighting the copy by means of an illuminant corresponding to the colour 
sensitiveness of the plate employed, and in that way filters may become 
unnecessary. It only needs that the manufacturer of arc lamp carbons should 
provide carbons impregnated witii substances which will impart a suitable colour 
to the light. Such carbons are already available for the blue-violet light and 
the red light, but so far no commercial carbon has been introduced giving a suitable 
green light. The w'riter of this article some time ago invented an arc lamp which 
contains three sets of carbons in the one lamp, each set capable of being sw’itched 
on separately, and as soon as the required carbons are at liand this lamp w’lll 
; find a verj' useful application- Jlr. Howard Farmer has essayed to obtain the 
same result bv placing colour filters in front of the arc lamp but we are afraid 
he will meet with difficulties due to the e.xcessive heat of the lamp acting upon 
the colour filters. 
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Screen-plate Colour Photography. 

The important advances whidi have been made in colour photography 
during the past year, by methods along the Imes followed by Messrs. Lurai^re in 
their Autochrome plate, are calculated to have a great effect on the progress of 
three-colour printing The Autochrome plate may be used as a colour guide 
to the fine etcher and prover, and for this purpose the operator who has to copy 
paintings m picture galleries or who » sent out to reproduce views for colour 
ivork can take an Autochrome plate in addition to the usual set of three-colour 
negatives. The Omnicolour plate, which is fully described m this volume, by 
M. Du Hauron, achieves the same result m a different way. 

The Warner- Pourie process, how'ever, does more, for not only is it possible 
to produce the negative in colours similar to the Autochrome result, but it also 
permits of the possibility of making any number of transparent positives from 
this negative, and further, a tnchiomatic set of positives for reproduction by tlie 
three-colour process can be produced at any subsequent time m the studio from 
the original colour record negative. This is a feature of immense importance 
in three-colour process work, and as soon as the necessary plates are on the market 
W6 look forward to a great development arising from this process. 

The Sister Arts of Eleclrotypmg and Stereotyping. 

In the printing of large editions from process blocks it has become essential 
for securing the rapidity of output necessary in periodical work to duplicate 
the plates, and fortunately the photo-engraver has been well aided in that 
requirement by the stereotyper and electcotyper, who have made great improve- 
ments in their methorls in the course of the last year or two The Nickello process 
of stereotyping, for instance, has placed a great power in the hands of the printer 
by enabling him to get excellent fac-similes of the original blocks in a cheap 
and expeditious way, so that a number of duplicate formes can be placed on 
the machines, and long runs which would have worn out the original type and 
cuts can now be accomplished on flat-bed machines. 

For vtry fine screen work the electro gi%'es place to the stereo, and here 
again considerable advances have been made, not only in the more rapid, but 
aho in the more perfect e.xecution of the work. 

Newspaper Illuslratlons. 

It must strike even the most superficial observer very forcibly in perusing 
the daily newspapers that pictorial representation is greatly advancing, and 
that the pictures of current events ivhich are now so often seen even in some 
of the most old-fashioned newspapers must be produced by some very rapid 
means, seeing th.nt they are now often pnnted withm a few hours of the occurrence 
of the event tliey portray. As a matter of fact, it has been demonstrated in 
the photoengraving department of the Ati7>- Mirror that it is possible to produce 
a zinc half-tone within twenty minutes of handing the photograph to the engraver 
and it !•, quite an ordinar\' occurrence to produce plates in half an hour ready 
lor the press No doubt in the near future coloured illustrations will make their 
apjxrarance in a d.iily newspaper 


Stands England where sKe did ? " 

«e Jida "Y England hold, her {wsition in photo-engravmg 

we would assert mo<t unhesitatingly that nowhere else in the world is a better 



or more uniform artistic quality of w)rk produced. For commercial illustrating 
we would concede the foremost position to the United States, where this class 
of work has been highly cultivated, because it has been adequately rewarded 
by the lavish patronage of the great advertising firms. 

To the Making of Illustrations there is no End. 

We often see it remarked in the re^ws of our Annual that it would seem 
impossible to attain greater perfection, and yet each year the results we show 
answer this reflection by greater and greater triumphs. We believe ourselves 
there is no finahty, and that photo-mechanical processes will leap from one 
steppmg stone to another to yet liigher attainments. The demand for finer 
accomplishments \\ill create the supply, but if the photo-engraver is to give 
to the world his best he must not be harassed and hampered by peddhng price- 
cutting. Given a fair return for his product he will be able to employ better 
men and better means for doing the work, thereby enabUng a high standard 
to be maintained. At present he has been beaten douTi to the last farthing by 
many of his customers. It noiv needs some wealthy and liberal patrons to come 
foiAvard to enable photo-processes to attain a higher standard of excellence. 

We plead for a fairer treatment of a craft that has done so much to advance 
the pleasures of life and the progress of civilizing education by the enlivening 
and instructive influence of pictorial art. 



Fleet Salcting at Spitiieao 

Block by Pboiopipllby 

Till British Photo-Evcraiihq Co Uest A Soiss 
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A NEW SCREEN. 

By THE- EDITOR. 




j|E present to our readers on the opposite page a distinct 
novelty in hall-tone work. The portrait of ^ilr. Joseph 
Chamberlain has been produced by means of a new screen 
invented by Mr. A. Dargavel, the managing director of 
Messrs John Swam & Son, Ltd. This may be very well 
called the Wavy T-ine Screen, because it consists of waved 
instead of straight Imes We think our readers will 
readily appreciate the advantage of the wave effect, especi- 
ally m portraiture and landscape, the texture of the screen 
conforming sympathetically to the modelling of the object 
reproduced, thus following to some extent the method of 
the wood engraver. Mr. Dargavel informs us that he was 
led to the idea of such a screen by the fact that it always 
appeared to him incorrect to attempt to reproduce 
contour by means of a straight Ime screen, when there are 
few. if any, straight lines in nature. Where the screen is very fine, it is not 
perhaps a matter of much consequence if a straight line screen is used, as the 
screen effect is scarcely visible to the ordinary eye. The inventor therefore 
beheves that the screen \nll be chiefly valuable for work of the coarser nature, 
such as newspaper illustrations, where the screen, if in straight lines or dots, 
becomes obvious and offensive to the eye — a grating effect in more senses 
than one. Details are fully retained with the wavy line screen, even w’here it is 
coarse, and a softness perv'ades the picture which must be pleasing tojthe 
artistic eye. In reproducing matenals, such as textiles, furs, etc., the lines or 
dots cross and combine in such a way as to lorro a texture, which is quite 
unobtainable in the ordinary line screen. The spiecimen block we publish is 
produced by means of a home-made screen, the nilmg of winch is far from perfect. 
As soon as perfectly ruled screens can be obtained we anticipate results of a'much 
improved quality. The idea is protected by a provisional|patent. 
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THE ORIGIN OF THE 
WARNER-POWRIE PROCESS AND 
APPLICATION OF THE FLORENCE 
PLATE TO PROCESS WORK. 

By JOHN H. POWRIE. 


i 

I 


O F the different fields to \thicli tlie scientific mind m.iy turn f.r iniii..iir 
problems to solve, that of colour photosraphy |vrlnir- himol.p I. ' 
greatest diversity of entanglements, as it requms. some • 

Lemistrv. optics, electricity, mechanics and phy ic.iI l.i« . in c . 
So many minds possessed of ingenuity, trcliny-.a ^ 
scientific attainments have contrihiiteil to the soUition of "d' I'"™;-' , 
past forty years, that its practical attainment is necessarily he r^.i u. idihri. ■■ 
such suggestions and ajiphcalions as have liven ' '', ,i,,,i , 

fcasihlc and simple to carry out. and not the result of ,^y ,,r, i 

nr research. In other words, colour photography i' th me i,,;,. 

the outgrowth of years of patient endeavour tn differeiit ; ',1] 

mem nf the same' end. the record of the image of , j,,,,,. 1,., j 
Tlie practical accomplishment of this H le ^ rmri'A-ii 

llmrniigli underst-anding of the mechanical l.^nm-n! ai ■•ic 

financial support, the drudgery of scientific an.alyi'. • ps 
rommcrcial lines. 



From the time that CJerk JfaxweD, in 1861, first demonstrated the possibility 
of triple projection and colour reproduction by the use of filters and pigments, 
much serious work has been done to simplify what has come to be knm'm as the 
three-colour process. , , ^ tn tt ■ oc 

The first brilliant suggestion was made by Ix>uis Ducos Du Hauron m 1007, 
when he suggested the screen and plate process of parallel juxtaposed bands 
of the three colours. 

This IS the basis of the present popular one-plate colour processes, first 
carried out by Dr. Joly and Mr. McDonough some fifteen years ago. 

It was about this lime that I first became interested in the subject whilst 
engaged in photo-engraving and lithography, in which work I also acquired 
some knowledge of the three-cokmr process. The practical e.\peneiice obtained 
in this three-colour work and lithography in association with Miss Florence M. 
Warner was of inestimable value m the later experiments which have resulted 
at length in the " Florence " heliochromic plate. Equal credit is due to Jfiss 
Warner for the success achieved in overcoming the obstacles in our way. not 
alone as regards the financial support contributed by her, but also for her untiring 



zeal, her interest and practical suggestions in this line of research. Though I 
have given a brief description in a previous issue of tliis Year Book of the process. 
I will briefly explain that the screen plate consists of a sheet of glass upon one 
face of which successive coatings of bichromated fish glue and albumen are 
spread • the plate is then exposed under a screen similar to a single ruled half- 
tone screen, and developed like a copper plate. See Fig. i. 

It is after\vards plunged into a dye bath and, after rinsing, the colour is 
fixed in a tannin solution. A second senes of lines (red) is then formed on the 
plate by again coating and exposing a second time after an adjustment in the 
printing frame that the lines do not overlap (as indicated m Fig. i), again dyeing 
and fixing them. This series of operations is repeated a third time, but the use 
of the negative plate may be dispensed with for the blue, the plate being simply 
exposed to the light through the back. The red and green lines previously 
applied thus prevent the coating from bemg rendered insoluble except on the 
transp^ent portions between the Imcs; these spaces are dyed of a violet blue 
^d. though narrower, equal in total area those of red and green We now have 
the three filters upon the plate in minute sub-divisions. so fine that thev are not 
discernible as individual coloured hues, but mingle as light mixtures and assume 


a general greyish or neutral tint. After receiving a protecting varnish, over 
which is spread a panchromatic gelatine emulsion, the plate may be exposed 
in the camera through the glass, and also through the coloured bands or lines, 
through which the light has to pass before teaching the sensitive surface. The 
image is developed either as a positive direct by reversal, or preferablj'^ in the 
ordinary’ manner as a negative, in which the ongmal colour of the object as well 
as its lights and shades have been reversed. 

To utilize the plate for securing a transparency in the original colour it is 
necessary’ to supply a similarly prepared plate carrying the colour lines on its 
surface, and on these, again, a suitable panchromatic transparency emulsion. 
A print is made from the negative by artificial light by contact, or the negative 
may be copied in the enlarging or reducing camera. To do this, however, it is wel I 
to explain that a number of obstacles to prevent the successful accomplishment 
of this task at once presented themselves. In 1900 the invention had been 
successfully carried out to the point of producing the poljxhrome screen, and the 
next year we secured plates coated with the emulsion upon which negatives 
and positives were obtained. The results, however, were far from satisfactory, 
oiving to a multitude of technical difficulties which it is not my purpose to discuss 



here ; suffice it to say that within the past year the last of these obstacles has 
been satisfactorily overcome, and wth the selection of the most suitable dy’es 
for preparing the absorption filters, and of an emulsion peculiarly adapted to 
this class of work, together w'ith perfected machinery for the commercial 
manufacture of the plates, if is expected they may soon be available for the 
amateur^ professional and pcocKs worker. 

To make clear to the reader how it is possible to make the transparencies 
from the complementarj^ colour n^ative, I will explain that the colour bands 
upon the negative and positive plates are so arranged that they cross at right 
angles, that is to say, they are made parallel with the long side of a plate for those 
intended for the negatives and parallel w'ith the short side for positiv’e plates 
or transparencies. 

The absorption bands of the filters used for the negatives must also ha^’e a 
slight overlapping in order that the colours recorded shall by their combinations 
as light mixtures correctly render in a>mplementary colours all the intermediate 
tints and shades as they' «ire seen in nature or in the spectrum ; but for the 
positive plates, it is preferable that the filters ha\’e abrupt absorption bands. 
Figs. 3 and 3. 
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Bv employing subtractive filters upon the plates intended for making the 
negatives the conditions necessary for obtain^ almost perfect colour records 
for the printing blocks may be obtained. This is due to the fact that the ‘^^g^bve 
unage, which is represented m complementary colours, is now copied upon three 
positive plates (panchromatic) in monochrome, interposing betvveen the source 
of light and the pnnting frame m which the copies are made, additive filters or 
filters having almost abrupt absorption bands and allowing the light passing 
through one senes only of the filters of the negative plate to be transmitted 
through the monochrome filter, but modifyn^ it m such a manner that a correction 
IS possible of much of the inaccuracy due to the manner in which different 
sensitizers and colour filters behave. To accomplish this it is desirable that the 
polychrome screens intended for the negatives shall be adjusted particulaily 
with a view to reproduang the spectrum m complementary colours. 

The absorptions of the filters are such that the overlap between the red and 
green will render the sodium line D in its proper position ; almost all filters 
for three-colour work inevitably record the yellow m the yellow-green of 
the spectrum, and render the D line as orange. This is readily detected m copying 




the spectrum on a “ Florence ” plate if the corrections of the overlap have not 
been made, but it requires considerable work to ascertain this visually by a 
reproduction of the spectrum by the three-colour process. 

An excellent illustration at this difBculty and means of rectifying it appeared 
in the Photographic Journal of the R.P.S., October, 1904, m a paper describing 
tests carried out at the L.C.C. School of Photo-engravmg and Lithography. 

As a negative is a means to an end only, the general tone or colour of the 
negatne plate is of no consequence, our object is to obtain upon this plate as 
nearlj' as may be a correction of the unequal renditions of the absorptions through 
the colour elements formed upon the plate. We must bear in mind, however, 
that in the negative secured upon this plate the colours which transmit the light 
and correspond to those of the object photographed mil be covered up on 
development by the silver deposited over them Assuming the object to be a 
pure yellow, or the wave len^ at D of the spectrum, the red and green bands 
or hlters should be completely covered and only the blue bands or lines upon the 
screen plate remain transparent. In makir^ the positive record through a 
monochrome blue filter we should therefore secure an image for the yellow pnnting 



block only, as the blue bands would be completely cut off by the red and green 
monochromatic filters, provided they did not transmit blue light to record 
green, blue or pink, which add black to the yellow on the print. 

Should, however, the plate record a feebler image of sdver over the green 
lines upon the negative representing the yellow or D line of the spectrum, we 
would have a greenish blue which would, therefore, be recorded on the print 
or positive as pink in addition to the yellow rendering it orange. An overlap of 
both red and green, if it extend too far, would produce too wide a band of the 
yellow, and should either of them transmit a little blue the yellow in the print 
^vould be mixed with white. 

While this decliacy of adjustment necessarily requires the additional labour 
of preparing two sets of absorption filters, it has an advantage that when once 
successfully carried out by a process that guarantees its constancy it eliminates 
the uncertainty that characterizes the making of separate colour record negatives 



with separate colour fillers. The important point which is gained is that the 
sensitiveness of the emulsion, and its adjustment to the filters upon the negative 
hne screen plate are such as to record more truthfully the correct absorptions 
wth the additive filters, and the emulsion employed upon the plates used for 
positive records. 

With the recent perfection of special panchromatic dry plates for process 
work, with which the colour screen half-tones may be made direct, and also by 
the use of collodion emulsion, which has answered satisfactorily in this way, the 
Florence plate uill find its greatest field of usefulness in the reproduction of 
scenes from nature and the copying of paintings under conditions which would 
be more difficult, uncertain, and in many cases quite impossible at the present 
time. The fact that instantaneous views may be made upon extra rapid Florence 
plates provides a possible means of applying them in the near future to the 
coloured newspaper and to magazine illustration. 
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The unique and simple method which has been employed for prmtmg the 
positive records should appeal to the process worker on account of its simphcity 
The negative in complementary colours is placed in an ordinary printing frame, 
and Upon it is laid a metal or cardboard mask about ^ of an inch in thickness, 
or. if desired, a thin sheet of glass or transparent celluloid may be employed 
The film side of the panchromatic positive plate specially intended for this purpose 
is laid over the negative, mask or thm glass, etc., for providing a slight separa- 
tion between the two The exposure is made, through the negative, to 
a direct source of artificial hght — incandescent electric or gas answers admirably 
the selective filter being interposed between the hght source and the printing frame 
Two things are e^^dent, jf one stops to consider the result of copying from 
sub-djvided hne negatives and the production from them of a positive m mono 
chrome for half-tone reproduction The first is; If a sharply defined image is printed 
the image which is formed upon the negative plate, over the green lines, for ex- 
example, IS copied through our green filter, but on examination with a magnifying 



Fig 6 

Porlwn viibiD ledangle slxm n «nl«eed in Figs j and 8 

glass the positive image inU only cover one-third of the area of the plate, the 
mter\’al between the lines representii^ the positive taken through the green 
hnes IS perfectly white or transparent Here, then, we have only one-third of 
the surface carrying the image, the balance being white. 

In the second place our un^e thus formed in lines is liable to bring about 
comphcations m copying through a half-tone cross-lme screen ; not only is there 
lively to be a moire, or pattern, formed at some one^of the angles required for 
^taimng the three-colour blocks, but to hope to register the three Utied images 


^fch other is quite impractical, if not impossible, conroerciilv!”^^^ 
ihe following simple expeitimt Wl, 


Simple expedient removes both' difficulties at' once/ind is 
S ™ **■' Brasseur Sampolo process, devised some years 

Strati^V," lha.,no opaque lined screL or 


method of triplicating the lined 


image. 








VILLAGE CHOIR. Negative and Collotype by 

Fartescue Wetherman & Co.. Ltd., 
Enfield. 
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SOME CAUSTICISMS ON 
THINGS IN GENERAL 

By FREDERIC T. CORKETT. 


rHING for the Annual, Mr. Gamble ? 
Yes, certainly. 

Perhaps the first thing that surges to 
my mind is a desire to tell those readers of 
the Annual, who are large buyers of pictorial 
matter, that quality, quality, qualtty tells 
every time. The one desire in many of the 
large commercial concerns seems to be to get 
quantity first and almost invariably quality 
never. Now. the Annual I know goes to 
everyone (or should do), who is associated 
with illustration and reproduction. My 
appeal is. therefore, for better work. 

Evciyone is a process expert now-a* 
days ; everj’one seems to know more about 
tri-colour and process than those who are 
practical workers, and who are really in the 
know. Hence, one is ever met in commercial 
life with the man who knows something, and 
attempts to floor you with some exasperating 
apparent proof contradictory of a statement 
you have made. Thank goodness, hou-cver, 
there are still some good firms who ill pay 
a fair price for their originals and artistic work ; nho will not push the process 
engraver down to an alisurd price ; who do not think half-tone at sd. or there- 
abouts per square inch the price at which the engraver is likely to gi%’e the 
greatest satisfaction ; nor expect an edition printed for about the cost of 
the material alone. 

During the last few months I have had some astounding cxpcnences of prices 
paid l)y some of the larger firms of pictorial advertisers. For instance, a 
friend of mine introduced me to a firm who is running a special product for the 
breakfast table. He told me that the proprietor would surely give me an order 
for several million post-cards. Kalurally I was pleased. It was quite right; 
there was the order, but the price was 5s. Od. per thousand, this Iniing the 
price this customer was pajing. There were four printings. 1 e . illustration in 
three-colour half-tone, and, of course, the usual printing on address side. I have 
during the last few years ordered some hundreds of tons of jxist-card board, 
and the price paid * lor this worked out as near as possible to 45. 3d. per 
thousand, when overs and spoils were taken into consideration. A really good 
board, of the requisite substance, could not have been found at less, no matter 
w’hat quantity was taken. Sudi a board as this in this proposed order was. of 
course, out of the question. But what about the prinlmg, the blocks, originals. 
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all of which had to be included in this price ? It was useless to iwint out that these 
post-cards were not post-cards at all, that they were simply thin paper and clieap 
and indifferent worh, with no attempt at art reproduction. It was useltss to 
point out, too. that they could never be used for the purpose m view, that the 
advertisement was the cheapest and nastiest, and it was a real waste of money. 

Now’, who IS to blame for all this ? In the first place, the printer who 
estimates for such an article, for liis only excuse for taking such an order at 
all must have been to keep bis machines going. Tlicre would have been next 
to no profit out of it. Tlie job was not put through for fun, of course, but the 
users, when they thought the matter out. I am sure would come to the conclusion 
that their money had been wasted. A respectable printing fum, who should 
at any rate have had their clients' interests somewhat at heart, should have 
suggested a better card, and something that would have done the customer 
real good. Had these people (who were very good people) had a first-rate 
axlicle submitted them m the first place, they would more likely have considered 
it, and the printer would have stood a cliancc of getting good rc|)cats. Yes, 
the printer was to blame decidedly m the matter. 

As another instance, a few weeks ago. another large firm wrote to me to go 
into the matter of an art production. An Art production, mark you, they wanted ! 
They wished to bnng out a booklet of a particularly attractive nature. One of 
the firm posed, too, as a process expert, and here I expected to get at least some 
sort of fair consideration. Tliis ex^rt, however, had never heard of or seen the 
Process Annual, and his expertness consUtcil, so far as I could understand, in 
using a Folding Kodak Camera, and sending a few films out to be developed and 
printed. Well, I sent in my suggestion with a scheme for the illustrations required. 
The artistic work, originals and blocks, came to /6o. Tlie originals were well 
painted, the blocks well made, and a fair price paid. This material was handed 
over to the “ expert," but contrary to my advice, he placed his order with a 
firm of printers who had next to no experience in printing tri-colour. Their price 
naturally was considerably less than the firm who knew what they were about. 
The paper used in the edition was altogether unsuitable, and the work when 
finished was, as I expected, almost useless. " The ship spoiled for a ha'porth 
of tar," and this by the firm's expert ! lie knew the printers could do the work ; 
he knew the paper was all right Of course, he then felt sure the blocks were wrong, 
that they bad been faked in the correction, etc., and the printers could not 
possibly get the results as the proving. Those printers too 1 First the blocks 
are wrong, then the paper or board is wrong, the atmosphere has affected the 
material on the way from the paper miUs to the printers, the proofs have been 
pulled on a flat surface, and dodged on a hand press, and so on, and so on. Of 
course they could not be expected to get such results as the proofs ! Their own 
incompetence never occurred to them as a po^ibility. 

I find, too in other directions so little understanding about the suitability 
of an onginal for tri-colour, that even serious firm':, nho should know better, 
tonk anything that looks well can be reproduced satisfactorily in tri-colour. 
ITiere never was a greater faUacy. Most originals require, and all are capable of 
Nni;, adjustment for process reproduction. This is not possible. 

' "ime depte mth ™ato^:<.lour ^vorl^, for very often the photo- 

fe? (he ,wh colours, and one reaUy cannot 
get the result the water-colour original on its surface presents 

tri-colou'; ThLjr’,*” knowledge of 

rSth the 1 ‘ """i »=n»“ily told me that he always patnled 

™th the pnmary colours, red, blue and ydlow, so as to best ensure a successful 
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reproduction of liis work. He could not see that there was anything funny 
about his statement. 1 am sure he thought it rather clever. 

I do not think tri-colour during the last twelve months has made very much 
advance. Certainly most of the plate-makers are perfecting their work, and are 
in a greater measure better able to turn out a uniform quality than they did 
twelve months ago. The method, too, is not so haphazard. Judging from tlie 
vast number of plates that have passed through my hands, I can say 
that there certainly is a great deal of haphazard work sent out. When 
an engraver has to work at a fixed price, plates are often sent out when they 
should be absolutely re-made. The engravers should not, however, expect these 
to be accepted. These indifferent plates, indifferent in their proving, are worse 
in their printing, and it is verj’ difiicult to make the best of them printed at the 
same time with a number of plates that are fairly correct. Thus, the best cannot 
be got from the best plates, whilst tlic indifferent subjects are not satisfactory. 

I was called in to pass an opinion on the tri-colour work that had been done 
by one of our largest printers for a well-known book publishing house, and I 
must say the first book that was shown me, although it was supj>osed to be 
something particularly well done, was spoilt in just such a manner as I name, 
and one of the worst plates of the whole was the frontispiece. For this work 
one can only blame the engraver, and he in reply naturallj' sa^'s that while 
he is fixed down to rockbottom prices there is no chance to re-make, or to 
continually re-prove to a state of high perfection. My pica all along is for quality. 
In such publications that warrant a fair price, I plead with the publishers to give 
the engmver and printer a chance, and not to e.xpect the finest work at the 
cheapest'pricc. It is not reasonable and cannot be done. 

In the question of the preparation of original, I find ver^' much the same 
thing applies. There are a vast number of indifferent artists who arc 
Rembrandts or Constables in their own opinion, and who have the most 
wonderful originals to offer at prices which appears of some commercial value. 
I am speaking particularly of those artists who cater for the commercial require- 
ments of illustration. If it be rears’ Soap, Beecham’s Pills, or some other large 
concerns, these artists flock there, and send in their work on chance. Needless 
to say. many of the larger houses are surfeited with a deal of indifferent work, 
and the really good work that might be of particular service rarely gets a chance. 
Submitting design on speculation is no reputable artist’s business, and is one 
which 1 certainly %Yould not advocate or encourage. 

My advice to all users of pictorial matter is. have your work sjiecially 
prepared lor Viie process, so I’nal your engraver and printer can give X’ou fine 
work. Do not buy unprep.nrcd haphazard work. In nine c-oscs out of ten it 
would be far better to have the work sjKdaffy prepared for the purpose in view. 

As to the merits of three-colour over four-colour, mo«t British engravers 
seem to l>e adhering to three-colour. They say the reason is they cannot get 
four-colour paid for. It means, of course, not onlv the extra cost of the block, 
but the extra cost of printing. In the main, I believe tlieir contention is 
correct. On the Continent, however, four-colour is more in evidence than three. 
Tliis is. of course the usual tri-chromatic inks with a strengthener, generally of a 
dark greyish or black tone. The impression scenus to be that four -colour work 
is not done in this country* equal to tlie Cemtinent, The .\nglo Engranng Co., 
however, insert in this volume, a mo«t excellent four-colour example — “The 
Tragedy of Life.” Tliey have, I think, reproduced thi^ picture p-irticularly well 
Owing to the variety of the tones of greens and grcy=. it 'is a difncult subjfxt for 
trichromatic method-.. 
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On the question of expense, in connection with art printing and reproduction, 
British traders seem at present to stand on a different pinnacle from American 
business houses. The American trader \vants most often the best product, and 
he recognises that the best product pays the best. I noticed this particularly 
when in the States in 1899. and it is tiie same to-day. Many of the great trading 
houses in the States try continuously to go one better in printing than 
their nvals. If by a different method of engraving or printing they could get some 
striking effect, something new or novel, it must be sought after, and the engravers 
will be told to attempt this, whilst the artist would also endeavour to work 
up to this possibility. The question of price has never been such a ruling factor 
in America in the printing world as it has been in England. The Yankee is cute, 
of course, but he is not so foolish as to expect the finest work at impossible 
prices. The Amencan railway companies, the great trading concerns, etc., all go 
m for good work They pay good prices for their plates, and the question of 
good stationery, good price lists, attractive advertising matter, is to them a very 
important feature of the concern, and they look after this much better in 
America than we do here. There is every sign, however, that English houses are 
beginning to see that the cheapest in the long run is not the best, and it is pleasing 
to hear the opinion of Mr. T. J. Barratt, the Chairman and Managing Director of 
Messrs. A. & F. Pears. In an interview the other day with a member of the press, 
he said; " Advertising paid when it was good advertising — when the artide 
advertised was good, when the selected channels for advertising were good, and 
when the advertising matter itself was good. Complete success could not be 
obtained when there was weakness in any of these directions,” With this I 
absolute^ agree. Messrs. A. & F. Pears’ post-cards, of ” Bubbles,” are art 
post-cards in the best sense of the term. "Hie printing and art productions 
of Messrs, Pears are always attractive and well done, and it is very pleasant 
to hear from such an authonty that good work always pays the best. If my 
present experience is teaching me one thing more than another it is that old 
truism that " there is more room at the top than the bottom.” 
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THE ADVANTAGES OF 
PHOTO-LITHO PAPER. 

By ARTHUR JAFFE 

iTramlattd fy E. Meth ) 


Q reproduce by photography any 
j ^ ^ _hiie-dra^ving 

I IJ sure manipulations offering many advanta^ 

I p'?! ill compared with the difficult process of copying 

C ^ jv directly on to the stone. But, as we will 

' //) show later on, this method of transferring 

y • \-Z-' fj can also be well used on substitutes for 

I • n y=j*=a=fag:^ / stone, such as zinc and aluminium. The 

i_LL) great difficulty of applying to the heavy 
Long Tom Stone a sensitive layer and of e.xposing 

*diwt’sco c*" ntti '‘*' **’' ** under a negative, is, of 

course, overcome by the use of such very 
light and flexible metallic substitutes, yet it is just this flexibility which makes 
it difficult to use the whirling machines for coating the plates. Only zmc plates 
as used for relief etching can be readily coated with a chrome-albumen layer, 
as they have the necessary stifoess, and it is wnth good reason that in this 
branch of zinc etching the chrome-albumen or similar processes have conquered 
the field. But here, also, in cases where cartographic drawings, etc., are to be 
dealt with, and where one has no prism at disposal, the photo-lithographic paper 
is the only reliable medium, as the turning of the film bearing the picture, which 
is necessary for direct copying, may easily cause distortion or bending of the lines. 

Coming back, however, to our principal subject, that of surface printing 
by taking the picture photographically, the advantage of transfer paper is readily 
demonstrated, for, as w’e have already said, the pnsm or mirror and the risky 
and tedious process of reversmg the collodion film by stripping is superseded. 
The printing of the transfer paper is done with certainty, as the exposure can be 
easily controlled. After a certain amount of practice, such a degree of certainty 


can be reached that a misprint cannot result. 

The important point, how'ever, which should determine the stone printer to 
do his photo-lithographic work by means of the transfer paper is the following : 
Whilst the printer can put together his blocks with the type m the press in such 
a w’ay as to obtain as large a printing size as possible, the lithographer, when he 
has small sizes to do, has to make them up all together upon one stone, or plate 
of zinc or aluminium. The direct copjing of small negatives separately on to a 
plate of large size is very irrational, and m the most cases not practicable at alL 
On the other hand, this problem is solved in the most rational w'ay by the use of 
transfer paper. \\^en the transfer prints are ready they are damped and placed 
on a piece of cardboard marked out rvith the corresponding divisions, whilst 
the bare parts of the paper are perforated with "a sharp instrument. The 
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whole sheet is now laid down on the stone or plate and the transfer done in 
the usual way, as described in the instructions. 

If a fine line drawing or a screen reproduction has to be transferred on zinc 
or aluminium, it is necessary to powder the photo-litho copy with a mixture 
of wax, resin and asphalt, as mentioned in the instruction booklet* for “ Eagle ” 
papers. These transfers can be preserved a long time, but have to be bathed 
in a solution of alum before making the transfers. If. however, the drawing is of 
a coarse nature, one can make the transfer in the same way as upon stone. 

Finally, I ought not to omit mentiomng the transfer on stone, which can be 
done by making the original drawing upon transfer or autographic paper. This 
way has the advantage of being cheaper, but as fine drawings are not easily done 
on transfer paper, it is only recommendable to be used when the reproduction 
has to be of the same size as the onginal. Further, there is always the risk of the 
original being spoilt. If the making of the original involves much labour and 
time, it is advisable to adopt photo-lithographic reproduction, which is a httle 
more expensive but more certain, and especially as the resources of modern 
reproduction, as well as the quality of photo-lithographic papers are of such a 
high standard, that by working carefully none of the beauty and precision of the 
onginal is lost. 


'* Photo*Litbogrrapby with Transfer Papers.” gratis, from Penrose & Co. 
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HAPPY THOUGHTS IN 
PROCESS WORK. 

By H. VAN BEEK. 



ANKIND cheers success and doesn’t quarrel 
■//^M means by which itwas attained. 

ll^H What toil, skill and patience have gone 
loji before, what days and days of watching 
and weariness 1 Hope often deferred 
has made the best worker impatient; 
year after year has dragged on, the end seeming 
still afar off. and people are apt to let matters 
stay. All that counts for little or nothing if 
the long struggle does not close in victory. It 
is the history of process engraving — of colour 
printing— which pves rise to our somewhat 
pessimistic opening. 

However, the keen observer sees no staying 
at all ; he waits results — only the Trussing link, 
the “happy thought “ is wanted. Success in life 
depends agood deal on “ happy thoughts.” 

The light filtering through a screen before it 
is allowed to attack the silver component of our 
sensitive plate in colour work seems to be the 
point from which future success has to start. 
In the earliest days of colour work the filter 
was placed before the lens. Then we put it 
behind the same and next in the dark slide. 
In moderate sizes it was well known that the 


best results were gained when the light filter was placed directly before the sensi- 
tive plate. The method is, however, too expensive for commercial sizes, and, 
after all, there is noplace left for the screen. A smart process man sealed filters 
and ruled screens together. He saves space, gets rid of the optical disturbances 
of former methods, but increases exposmes a good deal. 

Now the happy thought comes in. Sensitize your plate correctly as the 
filter requires. Stain your sensitized film so much as to allow only the light 
wanted to penetrate to the silver compound, and thus %Yere the chromo emnlsions 
of Dr. Albert, of Munich, evolved. Exposure now is diminished enormously 
and all optical sources of failure are done away with. 

The light filtermg medium is now brought nearer to the plate than one could 
have thought. It is put into the plane of the image and the costly glass tanks 
and plane parallel tools have been put aside. 

Youth now entering process will accept smilingly the methods worked out 
without thinking of the men who have been dragging, sniggling and dibbling 
after such a happy thought as that whidi led to this success. 

It is sure as death and taxes that an author, having lost his scissors, finds the 
best copy to talk over in the question-box of his business paper. Such a box is a 
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good areometer for testing the craft and its knowledge of the business. Someone 
across the herring pond tells us in the question-box he has found out a new method 
of stopping-out for fine etching. And after all it is only a simple, black-looking 
lithographic crayon. In his country the trade is not acquainted with this crayon, 
though it is an old question with up-to-date workers on this side. Lacquer and 
liquid inks which need only strong heating without powdenng for the sohds, and 
crayon for the detail and half-tone, is general practice. Is it a new line ? 

Certauily, in many shops of Great Britain fine etching ts done on unprepared 
ink films. Ought we not to have outlived this ? After il, three to five answers 
10 the box have reference to such powderless preparations which must be handled 
carefully like eggs, where cutting away the light-dot svith drops of stronger acid 
is a serious danger, and topping some detail with crayon is altogether an 
impossibility. 

Here is an opening for a happy thought, for fine etchmg, even in the best 
managed process department, is a rough handling of tone values, spoiling relation 
of all that was good in the copy. 

Process in Wack is staying, says the man in the street. Is it sure to do so ? 
It should not be forgotten that serious progress even in colour work has to start 
from the black department, which must work out a method givmg better control 
of tones, not only for art, but also for commerdal work. 
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SOME CHEMICAL OBSERVATIONS 
ON THE INTENSIFICATION AND 
REDUCTION OF HALF-TONE 
NEGATIVES. 

By Prot. RODOLFO NAMIAS. 

(Tramlated fy E. Meth). 


T is beyond doubt that the perfection of half- 
tone blocks depends verj' much upon the 
way the intensification and reduction of the 
screen negative is carried out. It is useless 
to explain here the reasons why the 
intensifying and reducing is necessarj’. The 
play of tones and half*tones produced by 
the screen needs absolutely to be regulated 
and completed by chemic^ manipulations, 
which, rationally conducted, can lead to 
what represents the desideratum of a 
dotted negatii’e, namely, dots of diSerent 
sizes, accordmg to the intensity of the lights 
and shades they are representing, but ail 
equally opaque. 

It is a mistake, according to my way 
of thinking, to believe, as some do, that 
when gelatino-bromide plates are used for 
half-tone the reducing operation can be 
dispensed with ; on the contrary, I would 
reiterate, that it is rather more necessary 
than with collodion, because the penumbra 
around the dots is here still more marked 
and causes much greater diffusion of the 
luminous action, which is now remedied 
PhotosraphandDes,enby placing the scTcen appreciably closer. 

frakk w. Adams. But it cannot be remedied altogether in 

tWs way, not only because the screens as 
now made render it impossible to bring the network closer within certain 
limits ; but also because, admitting that the distance could be brought to the 
minimum distance desired, it will be seen that beyond a certain limit there is 
an inclination to get the image with the tone which is proper to it, but only 
divided into minimum elementary surfaces by the screen. 

The effect wanted, namely, the expression of the value of a given 
tone with dots of uniform density and producing to the eye a simUar action to 
the light and shade of the originaJ, will in this case be missed 
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Obsemng in photo-mechanica\ studios the reduction and intensificatu 
as usually clone. I have verified that it js in these operations that the large 
amount of wastes occurs And this happens for two reasons • First of all, tl 
methods used are generally not the most rational ones, from the chemical poii 
of view, and moreover the operator does not employ them in the best way. 

I wanted to get to the bottom of this interesting argument by nuraeroi 
direct proofs, and I have made for this purpose a number of screen negativi 
eitlier m wet collodion or gelatmo-bromide, proving afterwards the action of tl 
difTerent reducers and intepsifiers. 

I summarise here the results at w'hich I have arrived. As regards tl 
reduction processes, in which the silver is at first changed into a haloid sa 
(generally iodide), which is afterwards dissolved by a solvent, they are, m n 
opinion, to be rejected. 

It is well known that one of the most used methods consists first m trar 
forming the silver of the image into silver iodide, making afterwards to act on 
a r’erj* weak solution of potassium cyanide, for the purpose of removing tl 
silver iodide. 


As the eye cannot follow the first operation, which is the transformation m 
iodide, it is evident that mistakes of judgment are ver>' easily made, and t 
one who has not bad long practice does not generally succeed m saving a sing 
negative ; whilst the one who has had the practice, repeats usually the treatme 
with Iodine and cyanide in a such a way as to produce many small actions, whi 
add up. But in spite of using eveiy precaution, it very often happens that : 
sees the dot vanishing in the shadows, and the negative has to be rejected. 

Probably the reciprocal action of the two baths, which are not perfect 
eluninated from tlie film, by the summary washing which is done between the o 
and the other oi>eration. exercises, too, an injurious influence. 

I am of the opinion that for the reduction of screen negatives only tho 
methods ought to be used in which there b one solution only for removing t' 
silver.' In our daj's we have many very good solutions which will do this. J 
excellent one is the solution made up of cyanide of potassium and red prussia 
of potash (cyanide of potassium lo or 15 parts per thousand with 3 to 5 parts p 
thousand of red pnissiate of potash). To avoid the use of cyanide, howevi 
which many besides tnj’seU do not advocate, one can have recourse to t 
solution of jKirmanganate of potassium, acidulated with sulphuric acid, or niti 
acid, which was first recommended by roe in 1899. 

At the present time many Italian operators make use of this solution f 
screened collodion negatives, and prefer it to all others. Although this solutii 
only gii'cs lo the collodion negatives a ver^’ sligiit coloration, it is recommendi 
to use a second solution consisting of i or 2 per cent, of bisulphite of soda 
metabbulplute of potassium for the complete clanficalioa. 

In making truls with thb same reducing bath on screened ilry-plate negativ 
I noted that u docs not work quite suitably, becau:,e in this case it does not a 
preferably on the halo of the dot. as is done by the cyanide and red prussial 
but acts appreciably upon the whole dot in such a way that one has much mo 
dilliciiliy in attaining the desired eflect. 

Tills confirms what 1 had to say in my first communication, that the reducii 


.1 «!“> fet dM not seem ol tlii, opinion, adn 
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However tliis may be, as the add permanganate cannot be used 
for screened gelatino-bromide negatives, the only resource is the 
solution mixed with C3’anide and prussiate, or to that of hj'posulphite 
and red prussiate. The solution mwed witli cj’anide and red jmissiate is ahvaj’S 
perferable to hj’posulphite and red prussiate (Fanner reducer) for two reasons : 
(i) because it kee|)s for a long time and does not become completely e.\haustcd 
from one daj' to the other, whilst it is noted that the solution mixed with hj’po- 
sulphite and red prussiate is rendered useless in 5 to 10 minutes through the 
very rapid reducing power which the hy|K>su!phite has ujwn the ferriej'anide 
of potassium, whilst such a reducing action is without resemblance in the case of 
cyanide ; (2) because hyposulpliite needs longer and more careful washing for 
eliminating it, as slight traces will influence injuriously the successive oj>crations 
of the intensification. 

And now I will saj' something about the intensification. The method 
most used for collodion negatives consists In the treatment of the plate with a 
solution of sulphate of copper and potassium bromide, and afterwards with 
silver nitrate. 

The first treatment transforms the image into silver bromide and copper 
bromide (CUj Br*) ; in the second treatment the reducing power of the 
copjier bromide give silver, and in the same time another quantitj’ of silver 
bromide is formed, whilst copper dissolved in form copper nitrate. In this 
way a considerable quantitj’ of silver bromide Is added to the silver of the image. 
If thought desirable, the treatment can be repeated, and in this way the 
opacity increased more and more. It is, however, right to obscrv’c that the 
bromide of silver havingasufiiciently transparent colour, the intensification which 
is obtained in this way is never too great. 

It would be rather good to complete the intensification with a treatment of 
sulphide of sodium, which would produce sulphide of silver. 

Generally, however, it is not done, because a yellow stain is very easily 
produced ; but if care be taken to treat the negative with a solution of nitnc 
acid 5 per cent, for a few minutes and afterwards with water, I have noted that 
this trouble docs not show itself. 

With collodion negatives intensification with bichloride of mercury is diffiailt 
to do, and is, in mj’ opinion, not the most ad\*antageous. In this case the method 
of intensification which I have found, fora long time past, superior to all others 
for the collodion process, is the one based on the transformation of the image 
into ferrocj'anide of silver and of lead, and successivelj’ into the corresponding 
sulphides. 

1 he reason for insuccess which this method gives in hands of manj’ is very 
simple. When the negative is taken from tlie solution of nitrate of le.id and 
red prussiate, in wlucli U has been whitened, and put into the water to wash, 
there is formetl upon the film a deposit of lead salt (mostly carlxjnate) which 
cannot be eliminated by .anj’ wasliing. 

In such a wav, when the negative is pas5e<l into the solution of sulphide 
of swlium, Ixsides the blackening of the image, there is a coloration more or 
less general all over. But this inconvenience is completelj’ avoidc<l bj* taking 
(he precaution of applj’ing to the washed negative a solution of nitric acid (2 per 
cent.) or acetic acid {5 per cent.), washing it again aftcniards. 

The solution of lead nitrate and fcrricyanide can l>e preparetl bj* mixing 
equal quantities of a solution of 10 per cent, lead nitrate and 10 per cent, red 
prussiate. Tliis mixture is supposed to be rapidlj' exhausteil, j’ct I have 
noticed that, although giving a dcpoistt which increases by keejung. the limpid 
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liquid poured out after seven days (and kept without any precaution) has been 
still acting well. 

I always add to the solution i to 2 per cent, of acetic acid, because even a 
slight acidity of the bath is useful for preserving from general fog in the treatment 
^vlth sulphide of sodium. 

By working according to the above m^cated conditions, the treatment 
with sulphide of sodium blackens the dots, leaving the remainder perfectly 
transparent. 

The opacity which is obtained is the greatest which can be obtained through 
the intensification of the collodion image, and besides there is the advantage 
that the dots enlarge themselves in the high-lights, the joining up remaining 
perfect. I tried to use this last method of intensification on screened gelatino- 
hromide negatives, but it was impossible for me to avoid completely the general 
discoloration 

The image in this way is not superficial, as m the collodion process, but 
distributed in the thickness of the gelatine, wtuch after having imbi^d the lead 
salt holds it in small quantities with such a tenacity that with a prolonged treat- 
ment of several hours in nitric acid, 5 per cent., the complete ehmination 
cannot he attained. 

For screen negatives on gelatino-bromide plates there is nothing left but to 
have recourse to intensification with bichloride of mercury, but instead of using 
a sunple solution of mercury it is rather convenient to use a solution of bichloride 
of mercury with 5 grm. per hire of potassium bromide added. 

I venfied in this way that there is a greater enlargement of the dots and 
also a better joining up m correspondence ivith the high-lights of the subject. 

This IS the more important with gelatino-bromide plates, as the distance of 
the plate from the screen necessary to produce a clean, sharp dot without excessive 
penumbra does not allow of a sufficient joining-up of the dots in the high-lights, 
so that after the reduction the dots corresponding to the whites are generally 
separated. An intensification which enlarges as much as possible these dots 
to make them join is, therefore, almost a necessity. 

The blackening of the image after the mercury bath is usually done with 
ammonia. 1 beg, however, to remark that if the negative has been obtamed 
without a prism, and has m consequence to be reversed, it is convement to detach 
the film when simply whitened with bichloride of mercury. In such a 
case the film may be hardened by using a chrome alum solution, as advised by me 
since_i902 This acts more efficaciously and with less trouble than formalm 
solution. When the film has been hardened, it is detached from the glass by 
means of a solution of hydrofluonc aad. or better still, sodium fluonde acidulated 
with sulphuric acid, then it should be washed, and after being blackened 
with ammonia, it is made to adhere to another glass plate by using a weak solution 
of gelatine, takmg care, naturally, to reverse it. 

If the solution of chrome alum were apphed to the intensified, finished 
image there would he an alteration of the image itself as a result of the chrome 
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TRUE SCALE PRINTING 
ON ALUMINIUM. 

By “D. BLOOD.” 

y this method it is possible to command exact size of 
reproduction, which is very important in maps, 
plans, etc. Lithographers can work it without 
going to the expense of bujdng a camera, etc. 
The way of operating the process is as follows : — 
Take an aluminium plate grained either 
by hand or by means of the graining 
machme (the maclune for preference) 
Then prepare it with the following solu- 
tion. Take drams of sulphuric acid 
and put into a ^^^i^chester of water ; 
well clean with a piece of flannel the 
surface of the plate Rinse well and coat 
with sensitizing solution two or three 
times in yellow or ruby light (this is es- 
sential), seeing that there are no "comets” 
on the plate. Then place in w'hirler and 
whirl slowly until drj*. If it is too fast 
the solution will whirl off too thin, and 
then the plate is spoilt. A good thick 
coating is wanted. Do not get it too hot. 
Then place in vacuum printing frame, lay 
tracing on plate, and pump up frame. 
Expose to light. This is about the most 
important point of all. Do not over or 
under-e.xpose ; a little practice will enable 
one to get the proper exposure. If on ordinary white tr.-^ing paper and good 
black ink such as process black, two minutes’ exposure wHl be found enough. 
Of course, this will depend on the strength of the light. I am using twm 
15-ampere arc lamps together about tw'o feet from the frame. Develop under 
tap. Dye up with methvl violet and give a good w’ash under water. If the 
dye sticks to the whites, gently mb a^vay with cotton wool ; you will, of course, 
have the reverse of tracing. The blacte are w'hites and whites will be blacks. 
The plate should have a silvery look about it on the w’hites in this stage. \Vhen 
dry prepare the plate for re\ ersing. Thus, put i oz, of nitric acid (com.) in 10 of 
w’ater, and rock plate in bath for four minutes. This will clean the whites perfectly; 
unless thej’ are perfectly clean, w’hen the plate is rolled up and developed out, 
the ink will w’ash away from hnes. .After four minutes take out plate, well wash 
under the tap. not with a strong pressure of water or film will wash aw’ay. as it 
is in a very w eak state now. Dr>’, and look to see if it has got a nice silvery appear- 
ance on the whites. Then roll up with transfer ink (Penrose’s Eagle Brand) ; 
after the ink has dried into the plate, develop as a line pnnt, when you will rub 
away the ink where tlie sensitizing solution has been ; and the ink will remain 
firmly on the parts where the light did not get through the tracing, so that that 
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which was white after exposing becomes black, and you have the tracmg 
reproduced on plate. Gum up and treat as j*ou would an ordinary photo-litho 
transfer direct on aluminium. • 

Cause of troubles may be : — Dirty aluminium ; too thin a coating of bichro- 
mate solution ; if thin it washes away in acid bath and rolls up dirty, so that 
you cannot develop. Over-exposure causes the film to get too hard, and you 
cannot develop ink from plate after reversing. Under-exposure washes aivay 
under tap, film too soft. 

All the appliances and materials for the process can be obtained from Penrose 
and Co. 
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MAKING MONEY. 


By WM. HUGHES, 

Editor of ••The Eu^airr and Electrolxfer." 



IGH wages have been secured generally 
through labour unions. Doctors 
chat^e as much as each patient is 
likely to stand. Lawyers take the 
lion's share of everything within 
their reach. It is in human nature, 
under normal conditions, to secure 
as much as circumstances may 
permit for services, for work, for 
goods sold, for the products of special 
talents, etc. The Calumet and Heda 
Copper Company has been paying 
between eight hundred and nine 
hundred per cent, annually on the 
investment of their stockholders for 
some years -past, A hundred per 
cent proBt is as common in this 
country as that much or more can 
be realized. The grossly maligned 
Standard Oil Compan5’'s dividends 
have aggregated between forty and fift}' per cent, on actual 
investments annually for a few years past. For a long 
time its dividends were much less. It is the most moderate 
in the piling up of its percentages of profits of all the 
successful " monopolies.” 

And therein is one of tlie secrets of its w'ondcrful stability. It is not 
a ” trust,” by any means, in the prevailing sense of the term. The first wicked 
trust was established and conducted by Theodore Roosevelt, father of the 
President of the United States of -America. He had inherited great wealth, but 
hungered for more through dealing in imported glass in New York city. ” He 
made a combination in the glass trade which he kept up to taw by a dinner every 
Saturday at Delmonico's, at which he brought to book any member of the 
combination chargeable with underhand work. One or two such e.xperiences 
was enough for the most recalcitrant.” 

The would-be ” representative ” photo-engravers, and some other makers of 
printing plates, in this countiy adoptetl that Rooseveltian method of running 
a trust But thej’ lamentably lacked the Roosevelt talent and honesty, or 
squareness, and have Ix’cn discomfited every time. .Although they provided 
“ bug-juice " dinners, their game was easily seen through. 

On the other hand, the Bames-Cro»hy Company, and the few other plate 
makers who base followed the Rockefeller methods are making monev, and are 
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gaiaing control of the business, in spite of tbe most unfavourable circumstances 
and conditions. And when they " monopolize ” it sufficiently, then, and not 
till then, the profits on half-tones mil approach the average profits in other 
businesses, which are conducted on honest bases. Large quantities pile up their 
profits. 

This reminds one of the old lady selling tea cakes on London Bridge at a 
ha'penny each, ivhich were so good and large that each cost more than she sold 
them for, she declared. A neighbour asb^ her, sympathetically, “ Well. Mrs 
Jones, how in the world do you make your living, then ? ” She replied that 
she made her profits out of the large quantities she sold. This paradox exactly 
fits the case of photo-engravers, who make money here these days. Three 
plants have been closed out m Illinois and two adjacent states within as many 
weeks. Their products actually cost more than the prices they could obtain 
The moderate size concerns just manage to make both ends meet Larger ones, 
with swaggering gates, and aided by Judges Hook and Crook, make a little more 
But it is only the largest establishments, whose deals are square, that increase 
their incomes in any way that is worth while. But it must not be supposed from 
this that no company can succeed without starting in a big way. The most 
successful ones commenced m a small way. The small concerns which have 
gone to the wall did not fail because their capacities were small so much as on 
account of failure to succeed. Like an individual, a firm or corporation must 
keep the expenditure below its income m order to succeed. And the smaller 
the outlays the better, providing facilities keep close step with requirements, and 
opportunities for expansions are eagerly embraced as quickly as they appear. 
“ 'Tis not in mortals to command success ” ; the utmost they can do is to deserve 
prospenty. One of the most extensive millionaire business houses m Chicago 
started by selling cheap watches Providence smiled on the founder, and he 
rushed forward and upward by leaps and bounds. Recently they installed 
their own electrotype foundry. As they had plenty oi money, it might have been 
supposed that they would have put up the greatest foundrj' on earth ; but they 
started with a small plant, and waited for signs of success before enlarging. 
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THE OMNICOLOR: 

A New Process of Photography in Colours by the 
method of Ducos du Hauron and de Bercegol. 

By ALCIDE DUCOS DU HAURON, 

iuthor cf "La Triflttt Photografhtc tn Couliurs." 

I. General Description of the Omaicolor Plate and its Properties. 

HERE exists between the Omnicolor plate 
and the ordinary photographic plate a 
resemblance which consists in this, that 
both are automatically coated with a 
gelatine preparation mixed with silver 
bromide. wWch is nothing else than a 
panchromatic emulsion, but it differs 
from the ordinary plate in this respect, 
that the emulsion, instead of being ' 
spread upon a colourless transparent sutv 
stance, such as a sheet of glass or untinted 
ctdluloid. rests on a sort of ground or mosaic 
in three colours, from which it is always 
separated by an impermeable varnish of im- 
perceptible thickness protecting this mosaic. 

It IS on this transparent varnish that the 
emulsion has been set. The divisions of the 
translucent ground in question are of such 
thinness that they are not visible to the 
naked eye. and seen by daylight they com- 
bine into a generally uniform neutral tint 
which seems white in contrast with the dark 
tones of the subject reproduced, but examined 
under the magmf>dng glass they divide into an 
immensenumber of juxtaposed rectangles with 
an invariable symmetry and characterized 
respectively by the three fundamental colours of the spectrum, namely, scarlet, 
green and blue-violet rectangles. If on any portion of the plate one inspects 
the microscopic rectangles of eadi of the ttoee colours, it will be seen that any 
given space taken haphazard contains exactly the same number of rectangles. 
This plate, triumphantly combatting with the infinitely little, has been given the 
name of Omnicolor, because point by point the light as it may be said, has the 
power to bring out all the shades of the colour of the subject to be reproduced, 
however varied and innumerable they may be. 

The mechanism of such a phenomenon is easy to understand by those who 
have grasped the ideas, now'ada)^ pretty well knowm, which are connected with 
the composition of the spectral image according to the latest classification of 
science. It is no longer a question of the seven colours of the prism, till lately 
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exclusively adopted by orthodox teaching, hut oi the three region*; oi the spectrum 
which reconstitute— no less than the seven colours— as white when they are 
added together, especially bv means of projection on the same screen. It is to 
be observed that this reconstitution is effected, not only when tliese three regions 
emanate from the prism itself, but also and quite well when they are obtained 
artificially with the aid of tints produced by manufactured products. In the 
one case as well as in the other the mixture, optical and immaterial, of the three 
tints, scarlet, green, blue-violet, produce black in different proportions, and 
gives the reproduction of the universality of the colours of nature, whilst all 
the three added together in their maximum of intensity recompose the white light. 

It is sufficient to recall these pnnciples, so that this new physical instrument, 
now introduced under the name of OmnicoJor, wdl be a pu 2 zJe to nobody either 
m the world of society or in the circles of erudition. 

Even if there uere only superficial notions on that which treats of the path 
oi the rays and on the science of the photographer, the reader has already a 
presentiment that, contrary to that which is practised for the usual black prints, 
the exposure of the Omnicolor plate is made in (he photographic apparatus 
with the plate reversed, in order that the luminous pencil coming from the object 
crosses the coloured divisions before reaching the sensitive film. One guesses 
what happens by the fact ol this passage through the plate. On every point 
of the surface made composite by the above-namwi divisions and on the sensitive 
coating, the light radiating from the model is more or less intercepted by the 
filter of the three colours, and it might also be made so that it would not be 
intercepted at all. It is, according to the same point, the coloured radiation 
which meets a tint of the filter approaching more or less to its oivn, that is to say, 
more or less mixed with other elements of colour. Whilst on the one hand in 
the panchiomatic coating the absolute interception translates itself by the 
complete absence ot black, the non-interception gives an intense black. Between 
these hvo extremes are innumerable degrees in the differential darkening of the 
silver coating and, therefore, in the weakening of the brightness of one or other 
of the three elements of the colour which is situated at the same point ; every 
microscopic rectangle taken separately groH'S more or less feeble, or does not 
diminish in strength at all, compart u-ith its primitive luminous intensity. 
From thw results an unlimited tnuUipIieation of colours and shades which the 
development will bring out in this clever process which has become the rival of 
the nature itself. 


Let us hasten to acknowledge and proclaim a consequence which could not 
escape from the deductions of whoever has followed closely the above-presented 
analysis ; we will say by this that the polychrome obtained is a negative, 
supposing, as may be well understood, that the operator employs the usual 
development, which yields a panchromatic result. 

But the image in the present circumstance is not solely negative in the usual 
sense of the word, namely, reversed in the distnbution of the Lghts and shades • 
It IS negative through and through, that is to sav, it is reversed or anti-chromatic 
in respect to colour, each of the colours of the model being translated into its 
complementary colour. Thus, that which is purple-red on the model will be 
chanpd to green, that which is green into pun>le-reci. that which is vellow into 
violet, that which is violet into yellow, that which is blue into orange (which 
we may equally call a scarlet tint), and that which is orange into blue. 

Is there an advantage or an inconvenience m this ’ All depends on the 
consists in only a positive example one 
\ou2d like better, no doubt, to obtain it by a singh operation, but on the other 
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hand one would be deprived of the resources for improvement of the result, and 
of procuring better rendering which, as all practical men know, can be done 
through the intermediary of a phototype negativ'e in the elaboration of subjects 
of superior artistic value. Yet. on the other hand, it is to be considered that 
the Omnicolor negativ'e can be easily converted from a negative and anti- 
chromatic into positi\e and verachromatic result with very little trouble or risk. 

It can be done by two methods : The one consists in copying the painting 
furnished by a first plate, on to a second Omnicolor plate identical %vith the 
first, and the double reversing %vilj give the desired iconography. 

The other method, which till now has given the best results, needs the 
employment of onl}' one plate, and it opens out a way of producing the counter- 
values of the image obtained in the first instance. This simply means that the 
negative image once created is not to be fi.ved, but, on the contrary, to be effaced 
by means of the well-known agents for destroying the image ; then the surface 
of the plate is to be e.xposed to the light to make it capable of a second develop- 
ment. The second development operating on the non-reduced silver bromide 
will make the desired positive image appear together with the true polychromy 
of colour. 

It will be seen that the Omnicolor plate belongs, by its transparent nature, 
to the class of vitreous transparencies of diaphanies or stereoscopes, etc., 
illuminated from behind, and is not multipliable in the same form of an Omnicolor 
plate, each being a unit, requiring a separate e.xposure for each copy. 

This rarity of production in that which concerns the Omnicolor 
transparencies is only a partial misfortune, largely compensated by the unlunited 
power of multiplication of the proof in colour that one may expect to obtain — 
though not on glass or on transparent films — but on paper if one utilizes the 
Omnicolor — as wc shall show in the latter part of this article — for one or other 
of the photo-mechanical processes of trichromy which do not proceed hy 
juxt^osition, but by superposition of coloured elements, according to the princi- 
ples fully recognised to-day and applied so successfully everjnvhere, and which 
were discovered forty years ago by the two pioneer inventors, Ducos du Hauron 
and Charles Cros, each engaged in the same research unkno\\'n to the other. By 
the fact of a similar association the Omnicolor will create the most perfect and 
most ideal image that has ever been produced, and the photo-mechanical processes 
in question wiU multiply to infinitj-^ this image for the illustration of books and 
albums under conditions of success that have never yet been equalled. 

The day is not far distant when, without danger of rupture, tins fruitful 
alliance of the two kinds of trichromy will be brought about. But if 
the Omnicolor had only to be realized in this actual form of a transparency 
it would have to share the misfortune of the diamond, to be never without a flaw. 
Yet, may we say that the Omnicolor would not fail, even in its enchanting 
solitude, to occupy in the world of marvels a foremost place. 

It has gained this place at the outset of the game, because its birth dates 
scarcely a few months back, and incomparable work already attests the mastery 
of this painter, who excels by serving himself with brushes dipped in the rainbow. 
To speak in less figurative language, let us say without fear of contradiction that 
such an artist seems to have been, by signal privilege, licensed to travel through 
the stages which ordinarily lead from the easy to the difficult. From this 
beginning it has gone straight to the more difficult, and one cannot sufficiently 
applaud it for that. It is thus that, putting aside the copjing of the vases, 
trinkets and other subjects of seconda^ order, it has from the outset confronted 
with an unfaeard-of good fortune the reproduction of the human head ; and, let 
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It be well understood, the living head, not the head m painting. It has also 
essayed the reproduction ol landscape from nature, and even conquered the 
difficulty of a winter landscape shaken by the wind. Each trial, each 
improvisation has been a triumph for it. There never could be given in any 
pictorial work made by the hand of man. or in any translation which the light 
Itself undergoes— be it by the interference colours, by pigmentary photography 
in three colours — such coloured representation of nature revealed as by this 
process, with such vigorous identity between the tints of the model and those 
of the copy, ivith such purity of the lines and with such penetrating charm 
and mtimate association of analysis and synthesis, together mth the innumerable 
harmonies which are derived from it ; and, for the eye which contemplates 
such pictures, there is also an intense sensation of reality. 


II. Historical Sketch, showing the successive phases through which the invention 
has passed before manifesting itself m the present form. 


In his initial patent taken out in France the 23rd of November, 1868, and 
in a pamphlet published the following year, " Les Couleurs en Photographie, 
Solution du Problfime" (Pans, Manon, 18^), and later in the book entitled 
" I.a Tnplice photographique des Couleurs et ITmpnmene ” (Pans, Gauthier- 
Villars, 1897), Louis Ducos du Hauron has described numerous modes of working 
his system of photography in colours. All had for a starting point a preliminaiy 
operation, the same for each process, consisting of the creauon separately and 
successively of three phototype negatives of the subject, interposmg between 
the model and the three sensitive surfaces three differently coloured mediums, 
c^led filters or selection screens, «>.. a scarlet screen, a green screen and a violet 
screen. Once obtained, these three photot)q)es. uncoloured as all the ordinary 
phototypes are, but all three dissimilar, by drstnbution of the lights and shades, 
and translating by the differences of their pnnts all the shades of the colours of 
the object to be reproduced, the end of the operation consisting of printing in 
blue the image furnished by the scarlet screen, jn crimson red the image furnished 
by the green screen, in yellow the image from the violet screen. The synthesis 
was obtained by the superposition of the three above-named pigmentary images, 
yellow, red, blue, either through the printing block or in the form of glasses 
bearing the tinted films. This manner of proceeding, in some variation which 
one may adopt, has obtained the name of Trichromy by superposed elements. 

But as a consequence of the detailed descriptions of each of the variations 
in question, Ducos du Hauron, in his memoirs and in the above-named book 
has descnbed. summarily it is true, but very exactly, a mode of execution of the 
system by which he said that the tnplicity of work is reconciled with a unity of 
s^ace, and where it is no longer by superposition, but by juxtaposition that 
the law of three colours is manifested. 


Tbs mode was no other than the combination described in the opening 
Of tbs article embodied in the Ommcolor plate, which in consequence is made 
to p^ from the purely intellectual domain to the palpable reality. 

"u ^^ucos du Hauron 

al w ^^'stitute the three pigmentary stages imagined by bmself (as weU 

a single stage, which 

one^oHte of dioptric paper mechanically covered on 

one of Its surfaces with three kinds of coloured stnpes or divisions 

the ride surface of tbs paper, on 

the side Hhere the coloured stripes are impnnted. vnth a preparation which gives 
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directly under the influence oi the light a positive proof, and that one receives 
on its reverse side, namely, on the side not covered wth stripes, the image of 
the camera : it %vill happen that the iJiru single colours (such was the expression 
employed at this epoch, and which the progress of science led to the abandonment 
in our day, of all the coloius of the spectrum, an immense number} will filter 
through the paper and form each its positive print ; that is to say, its print in 
light on the corresponding ray of colour, and the three prints be fonned 
with the same rapidity, in spite of the unequal degrees of actinism of the three 
simple colours, if one has been careful to give to each of these three sorts of stripes 
a relative translucency inversely as the photogenic power of these same colours 
on the preparation employed." 

Evidently the original idea of the Omnicolor plate, namely, the combination 
in virtue of which the radiations given out by the subject only reach the sensitive 
coating after haring been filtered by the trichrome screen which serves as support 
to the said sensitive coating, u'as entirdy founded on the enunciation which 
has now been transcribed. 

The only difference which exists betu'een this conception of fortv years ago 
and its actual execution, is that the panchromatic coating with gelatino-bromide 
gives a negaiive image, while the passage we now cited aims at a posilive image. 
The principle is the same and the difference is only the question of the date. 

In 1868 there was still nothing to enable one’to foresee the advancement of 
gelatino-bromide — this king of spe^ in photography. But to giv’e more dearness 
to the summarized explanations concerning the operations and a purview in which 
he indicated what was the state of project under the reserve of regulating the 
particular problems of execution in proporhon to the execution itself, Ducos du 
Hauron judged it in the meantime convenient to establish his deductions accorihng 
to an example, and it is thus he supposed the case of a positive image. It is to 
this hypothesis that fais demonstration has been adapted. In the ignorance he 
was in concerning the considerable tdle that gelatino-bromide would have to 
play one day, nothing se^ed to him to modiSy the adoption of the inverse 
hypothesis — that of an initial negative. .Admitting that it would have been 
here a gap it has been amply repaired by him in his later publications, especially 
in the Communicatian he addressed from Algiers in 1891 to the Academic des 
Sciences, under the title " Reproduction photomecaniques des Couleurs " (Alg6rie, 
Vve Bonyer et fils), and in 1897 in the above-mentioned book "La Tnplice 
photographique des Couleurs.” This book shows in treating of trichromy bv 
juxtapose elements, the reasons which make one prefer to the ternary purple- 
re4, yellow, blue, the ternary orange, green-violet, which gives an image in the 
same time negatve and antichromatic, susceptible of being rapidly transformed 
and at the same forming an image true in colour and true in distribution of the 
lights and shades. The trichromy by juxtaposed elements, as it had been conceived 
and formulated by Ducos du Hauron, did not share the fate of those inventions, 
sometimes very meritoriou'*, ^vhich wait for a v^ry long time for recognition. 
This one did not suffer a similar mortification. It attracted betimes the sympa- 
thetic attention, if not of the public authorities, at least of a multitude of per- 
sons of artistic vocation, willing to engage themselves amongst the volunteers of 
photography, never under its black standard, having for that only an aversion, 
but under its banner of resplendent colours. Their sympathetic support of the 
new processes announced by Ducos du Hauron \vas easily explained. The one 
plate was substituted for the three plates at first proposed, a single exposure 
to the light substituted for three successive axposures, an ordinary manipulation 
ivith the silvCT salts substituted for the complicated operations which at that 
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time were hardly practical, requiring the different modes of photochromography 
by superposed elements. In a word, it was colour for all instead of the colour 
for a limited number, such an enlarging o{ the programme being made in order 
to popularize the idea. 

Unfortunately the industrial concurrence which was necessary to the inventor 
to put the system forward failed him. 

They failed him for the peremptory reason that it theoretically the 
photography in colours had been brought within the reach of everybody, never- 
theless during numerous years which have elapsed no industnaJ house undertook 
to construct the marvellous instrument, the sensaUonal diapositive which was to 
popularize it in this ivay. It was, it is just to recognise, a great question of 
manufacturing and industrial art, well calculated to intimidate even the most 
enterprising manufacturers. One is pleased to attribute to the inventor a great 
fund of patience and some manual ability, but he was exposed to the discredit of 
his work, if, in the absence of perfect fools and of the aid of the modem mechanic, 
which were almost indispensable to the creation of this diapositiv’C, he was obliged 
to create it himself for demonstration, the objection having been made to him that 
he had demonstrated nothing. As to the professionals of the industry, one 
could not, I repeat, blame them for being afraid. In consequence of the 
insufficiency of the means of realization which existed forty j^ears ago and 
even for a long time aitenvards, it is certain that the first application of the 
invention ran the risk of never returning, or at any rate for a very long time, the 
large advances which had been consumed by the enterprise. The hesitation 
of a principal of an industrial house was still more permissible, as science bad 
no resources and remained for a long time without remedy for the desperate 
slowness of the first sensitive coatings (or orange and green light. This slowness 
was so extreme that it rendered impossible the reproduction of a number of 
coloured subjects, both natural and artificial, xequiring too long exposures. Diicos 
du Hauron had to resign and to adjourn to more favourable times the continuation 
of this part of his work 

Until the year 1895 no tentative result had been produced in the photographic 
world, at least no notable trichromatic proof by juxtaposed elements. 

But at this date a distinguished phvsicKt, Professor Joly, Dublin, presented 
to the scientific societies a polychrome which corresponded in its mode of formation 
with the principles of the trichr<«nalic mosaic and of the silver coating, combining 
one with the other. Tlie screen nras formed (in what way it is indifferent for 
the reasoning and for the r»olts to specify) not with geometrical figures, with 
rectangles for instance, but with contiguous stripes. This work, e.vecuted with 
the aid of the most primitive appliances, tailed to be demonstrative by its 
imperfection. It was simply saluted and celebrated as an event. 

In a more recent epoch Sir. Brasseur, of New York, proceeding according 
to the s^e principles, was able to compress so closely the lines of the screen that 
he could introduce up to twenty-one lines in a millimetre, and from this process. 
^ar\-el of care and patience, resulted the nice results which were justly applauded, 
the only mistake (supposing it to be one, which is not certain, and is in fact 
opposed to the claims of Mr. Brasseur) was in the extreme smallness of the 
Omiensions of the striped niJing, necessitating a ver>' great expense in tune and 
monw, which was hardly favourable to the generalization of the process. 

• during the last few years. Messrs. Lumiere, of Lyons, have 

n S'!!, w famous w^ks at Monplaisir, under the name of Avtochromes, 
r.( hasten to fell it marv^ous and grand from this photographic 

palette oi the three colours, whereon all thecoloursof the creation are contained. 
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One may imagine a sheet of glass mechanically powdered with three kinds of dust, 
orange, green and violet, the grain being held by a transparent agglutinous 
surface, and not accumulating anywhere, but formmg a microscopic three-colour 
pavement, so to speak, whic^ one would find to be sensibly uniform all over if 
one square millimetre were compared wth any other forming the surface made 
up of such a large number of them. These grains all touch without resolving 
into continuity. All this is really very astonishmg. But the admiration becomes 
stiU more excited when one learns that this three-fold dust is made with m5Tiads 
and myriads of regular globules and of same size which Messrs. Lumiere have 
discovered the means of extracting from the flour of potatoes, and of making them 
imbibe, without darkening them, the richest tints of the prism. The pictorial 
work furnished by this improvbed palette is absolutely truthful and full of 
beauty. Let us highly proclaim that these innovators to whom one owes 
many similar \vonders are men of genius. 

In order to take up again where we left it the history of the Omnicolor, 
it remains only to note the fortunate phases and the favourable events which 
justify finally a hope constantly frustrated during the last forty years. 

If he had to suffer so long a forced inaction Ducos du Hauron, considered 
as the one who had applied a conception which was well his own, did not put 
himself forward as a front-rank man, the authentic predecessor of whomsoever, 
in order to photograph in colour, had refuge in the trichromic screen, linear, 
paved or granulated, covered with a sensitive coating, which becomes black in 
the light. One could not be ignorant of the irony of his fate as inventor and one 
might deplore his isolation. Was it not the case to say : “ Misfortune comes 
to him who is alone ? ” 

■ ' But since the summer of 1905 this has ceased to be. Returning to France, 
after a long stay in Algiers, he finds again his nephew, Raymond de Bercegol, 
whom circumstiices had separated from him for nearly twenty years. There 
was a conversation between the two, the effect of which was to change by degrees 
the face of the things in regard to this process. 

This conversation treated on the invention in question. Numerous persons, 
it is to be said, had considered it to be absolutely dead, that is to say, as not 
susceptible of an industrial realization. “That which was impossible m 1868,“ 
said the nephew to his unde, “is much less so in 1905 ? The auxihaty arts 
have progressed and the means to attain such an aim as yours are more numerous 
and better, yet it must also be acknowledged that the claims of the public are 
larger. If, in the first place, not to speak only of monochrome photography, 
one. had to return to collodion, there would be no more photographers, so little 
is the opierator accustomed to the troublesome routine which ^vas accepted formerly, 
and such a one is accustomed to become an autocrat in his work, letting the 
manufacturer remove all trouble other than of setting up the apparatus in front 
of the model, of estimating the duration of the exposure, and of developing the 
plate. In consequence of this, if one makes photographs to-day, and if aU over 
all the globe they are produced in such formidable numbers, it is especially to 
the manufacturer that one has to attribute the merit and the glory. The con- 
clusion of all this is, if you will imitate that which one has accomplished for the 
monochrome photography, and bring it into vogue for colour, it will no longer 
be, as it u’as in 186S, a matter of creatinga few specimens, admirable but costly, 
but of making them admirable and cheap. Never mind if the appliances, the 
installation, the staff, the research represent enormous expenditure, if it is possible 
to produce rapidly, easily and in immense quantities at popular prices, so that 
you can supply to people of moderate means as well as to the more fortunate 



ones, the new panchromatic plate in which your latest tri-colour mil be 
uicorporated.” , . v , i 

Expressing himseE in tins way.M. R.deBercegol gave advice absolutely coQ- 
fonning with the intimate conviction ol liis uncle. There had been the same 
intuitive work going on in both their minds before it was realized, distant as 
•^bey were one from the other lor so long a tune — a reciprocal comnvunication 
of their ideas. Charmed one by the other with this second relationship which 
had revealed to them a similar communication, they decided to unfalteringly 
work together in collaboration the problem of putting into practice the process as 
it had been conceived by their common inspiration, and not to let it drop what- 
ever might happen before resolving it into its utmost detail. 

This plan, however, was only realizable on the condition that the manager 
of some good industrial concern, provided with the necessary appliances, would 
partake of their hopes and would kindly lend his valuable co-operation to their 
work. Would they find a man of exceptional competence and clear-sightedness 
disposed to furnish them with his help ? They found him in M. Joseph Jougla, 
founder of a prosperous photographic works at JomviUe. An uninterrupted 
and stubborn labour, which has consumed days and nights for many months 
past, has finally put the two investigators in pc«session of all the elements of 
manufacture, without ceasing to study every new means for the improvement 
of the plate, which has been named the Omnicolor. 

It was on the 6th of February, 1906, that the official date of this complicated 
discovery was reported. On this day a patent was taken by them in France, 
soon followed by ce>tificates-of acceptance and accompanied by the taking out 
of patents' in other countries. 

The plan of the' present notice, which is addressed rather less to thespedalist 
few than to' the generality of the artistic world, does not allow of a detailed analysis 
of these documents. It is sufficient for us to reveal that which seems to us to 
be the culminating point, the most characteristic side, leaving to the engineers 
and technologists the care of drawing deeper ideas from the original texts. 

With the 'aid of rapid mechani<»l appliances, served with greasy inks, are 
printed on gelatined glass plates— being a transparent substance with invariable 
dimensions — two lines of difi'erent colours crossing each other at a right angle. 
In the actual case one has to understand by the term lines a considerable number 
of very small rectilineal stripes parallel to each other, separated by an interval 
equal or nearly equal to thofr thickness. .Special engravers can give to these 
rulings, through their almost microscopic fineness, an absolute regulanty and, 
on the other hand, the mechanism of the impression roller assures dhe perfect 
homogeneity of the inking from one end to the other of each stnpe. The crossing 
at right angles of which we have spoken, needs no care in registration, because 
even if the crossing should be a little obhque, the screen would not suffer from 
It. because, as may well be understood the angle would bc the same over the 
whole exteht of the plate, a result guaranteed beforehand by the perfect regularity 
of each of the two rulings. As for the 'small rectangles, which are intercalated 
between the rulings, how are they to be provided in their turn wth the colour 
they have to represent ? By an operation very different from that which has 
created on the plate the two first colours. It is none other than an automatic 
moistening the effect of which is that this third colour, which is a water-colour 
semes solely on aU places not covered by the greasy ink, which repels the water- 
colour on ^ places where it exists by the antipathy of the water for the grease. 

expenments. the two greasy ink rulings cover 
each other by the fact of their crossing, a method of manufacture has finally 
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avoided this covering, which only made a slight diminution in the clearness 
of the trichromatic screen. Once the third colour has filled up in that way all 
the spaces left bare between the geometrical figures formed to the number of 
several hundreds, in the space of a square millimetre by the two first colours, 
the screen offers no longer the least resolution of continuity. It remains only 
to cover the screen with a transparent impermeable varnish and finally with 
the panchromatic emulsion. 

A product so eminently industrial puts the photography of colours within 
the reach of everybody, because the operations of the laboratorj’ are reduced to 
the current manipulations of ordinary photography. 

How can the invention do otherwise than rapidly become popular ? If an 
Omnicolor plate, considered separately, can by reason of the immense number 
and of the superior co-ordination of its coloured elements, sustain the comparison 
that one is led toestabh'sh between this microcosm and the u’holevast universe, 
the industrial wonder which authorizes a similar draw’ing is equalled if not exceeded 
by a second wonder — we refer to the capability of multiplication without limit, 
which is possessed by this microcosm. The nature of its fabrication is such that 
in less than a week it can increase as in the spring the leaves of the trees burst 
forth, without the mould of the microcosm, any more than that of the leaves 
being ever used up. 

III. Epilogue. Forecast of the fate of various modes of Photographic Printing in 
three colours: the Omnlcolor opens up for them an unexpected 
and magniBcent horizon. 

It is not necessary to have in a high degree the gift of prophecy to forecast, 
without fear of contradiction by events, the fortunate and rapid reverberation 
of the triumph of photography in colours by juxtaposed elements over the fate of 
its elder sister, photography in colours by superposed elements. 

Since its first essays, the Omnicolor has shown pictorial work of which 
perhaps nothing analogous has e.xisted, either in the most enchanting of the 
pictures due to the hand of man, or in the fac-similes that light itself would give 
of the colour phenomena of the terrestrial world. 

in the musical page, where the song and accompaniment are united by 
a bond, which cannot be broken, the whole is nothing else than the charm and 
subject of admiration in each of its initial pictures, starting from the minor details 
to the powerful effects of harmony. 

The impression that one gained was intense and irresistible ; everj’one 
fancied himself in presence of nature itself. 

The younger sister lias displayed already a freedom superior to that which 
the elder sister had obtained by the studies of fortj' years. 

" Here is a debutante who will kill all the old ones,” said, with a low voice, 
one of the privileged, gathered at the private view at which I was present when 
the earliest specimens of Omnicolor were e.xhibited. 

" You are ver^’ much mistaken ; far from killing the old ones, it brings to them 
an incomparable cordial, an elixir of long life, which will for a long time be without 
a rival.” Such was the answer that another of my neighbours gave. 

I understood ver>' quickly the meaning of this short dialogue. It was adapted 
to the new situation which the unexpected arrival of the Omnicolor created 
for the various methods of tricliromatic printing, founded as they have been a very 
long time ago by Ducos du Hauron himself, the first to describe them and one 
of the inventors of the Omnicolor plate, and also bv’ Charles Cros, who. however, 
n 



has remained outside thatjwhich concerns the Ommcolor plate, but who 
co-inventor of the various methods in question. All have for a basis, as every 
knows, the isolated production, and then the superposition of the three pigmem 
transparent images, yellow, blue, crimson, which are transformed optic 
into a single picture. One cannot ignore those processes which for a long t 
were unrecognised and retarded in their progress by the insufficiency of 
means of execution essayed at that time ; most of these methods finally bee: 
classic and flourish to-day in Europe and m Amenca m numerous stu 
for half-tone work, photogravure and collotype, and so-called carbon pnnts 
well as those done wnth stained gelatine films. 

Most certainly, in the short dialogue we have related, the first mterloc 
was wrong and the second was nght. 

It IS easy to judge so from the few processes that one is acquainted i 
that have passed into practice in such and such studio for half-tone work, wl 
has devoted its presses to three-colour. 

Indeed, on the one hand the half-tone, whether printed in colour or in hi 
is admirable by its almost infinite power of multiphcation. .An edition of 
thousand or fifty thousand copies is only child's play for it. But on the o 
hand, if one considers not only' the number, but the quality, of the proofs, 
if one comes to the question of art. it may be said that the half-tone in t] 
colours, through the apparent universahty of its aptitude for succeei 
indifferently with ail kinds of painting knoivn, is very richly endowed for 
one and less so for the others. 

It is excellent for copying an »r«JKo6t7e, inimitable thing xvithout reflectio 
reverberation of any sort, such as a water-colour well sketched, put in a good pi 
and uniformly lighted during the whole duration of the three consecu 
exposures, which are needed for the formation of the three negatives taken thre 
the three-colour filters, orange, green and violet ; but on the contrary, it 
sho^vn till to-day a certain inferiority, when it was the question of chani 
to view s and the coloured objects, the choice of which would answer more to 
desire of the great majority of the public. We may speak of portraits and 
lan^cape paintings after nature. It does all that is possible to avoid t 
subjects as one can assure oneself by a comparative review of trichrorr 
illustrations, otherwise very attractive, published by the leading firms. 

The reason for this sj’sfematic exdusion is very simple. Different fro 
Water-colour, where nothing moves and nothing changes, here there is perpe 
movement and continued variation amongst the objects, sometimes in appean 
the most immobile, which do not belong to the world which reposes under 
cases of the museums, but to the natural world. There is, for instance, the hui 
head when it is posed before the photc^phic apparatus, and it is also the 
with a beautiful summer landscape during the calm which precedes a stt 
One would think them in complete rest, whilst in reality this head and this 1: 
scape mo\e ceaselessly, not sufficiently to particularly change the single in 
created in monochrome photography’, but in a sufficiently' marked way to rei 
impossible the rigorous linear identity of the tno of phototypes destined to 1 
the tnchromic impression. It should be noted that the oscillation of w! 
speak IS generally accompanied by a continumg movement of translation f 
e right to the left or from the left to the right. One person oscillates towards 
towards the left ; no one at three different instants, and how 
sught an inter\’al it may be between all the three, it does not occupy exactly 
same place m the space, and no one forms m the same resumptions of posi 
absolutely the same silhouette. 
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The lines, the uiinkles, and the divisions of a face, which the life animates, 
photographed in three times, are also non-superposable when the contour is 
distorted. What will, alas ! be the s^mtbesis of the three images ? Too often 
it is discord of lines and tonalities which a skilful engraver may reduce by retouch- 
ing with a great super-addition of work, but which would not permit of lifting 
from the work, however much one may correct it, all the artistic qualitj*. 

If this misfortune were the on!}' one ! But there are many more lamentable ; 
the}’ are the more unfortunate because when they appear one has not the power 
of remedying them, the three engraved plates which have cost a large amount 
of time and money being lost for ever. Such is the case for instance, where, 
unknoum to the photographer and the person photographed, the eye of the latter 
has moved, so little it may be, during one or two of the three exposures ; and to 
his great consternation the trichromic printer sees in such a case created under 
the forehead, not the eye, that sun of the human face, but a fleshy excrescence 
which has no name in any language, a kind of warty aureole of absurd coloration. 

The Omnicolor plate comes to put a good order on all this. One will soon 
learn of it all over the world. 

According to the law of the simultaneity of its three impressions it works 
always with certaint}*, and one never experiences any of those surprises which 
have desolated so many times the classic studio of three colours. 

From this time the fate of the trichromatic printer will be as happily and 
as profoundly modified by an alliance, which will become ineritable. wildi the 
Omnicolor. Without leanng his laboratory, very peaceful to his days, to his 
hours, he has only to take with the three selected screens, which are familiar 
to him. the three negatives of the work created by them and to print them without 
fear, just as if he were dealing with a docile water-colour. The marvels which 
the original contains will pass into the reproduction, which he uill know to make 
into an unlimited number of copies. 
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THE APPLICATION OF 
BROMIDE OF SILVER IN 
PRINTING-OUT PROCESSES. 


By Prof. E. VALENTA (Vienna). 

(translated by Henry O Klein ) 



kURING my experimental work in study 
the influence of the presence of brom 
of silver m chloro-citrate collodion em 
sions, I discovered that printing-! 
emulsions which are perfectly chlor 
free, but contain a small quantity 
bromide of silver in addition to ci1 
acid and silver nitrate, may be u: 
for printing-out purposes and give, under cert 
conditions, good printing and easy toning pap< 
To ensure priority I have made communicat 
of this fact to the 5th Chemical Congress 
Rome, April. 1906 * 

Since then I have made a senes of furt 
experiments which give additional proof of 
usefulness of the application of bromide i 
chloride of silver in printing-out processes. 

The object of these experiments has t 
to study the influence of various bromides, 
' r» hby certain salts of metals (chroma 

>cH«o>i«co w**<?u*' uranium compounds, etc.), on bromo-dti 

emulsions, and also to find the best proporti 
of silver nitrate, citric acid and brom-salts for the preparation of emulsions. 

The best proportion of broimde silver salt I found to be i Br. ; 5-6 Ag. 

Whereas in chloro-citrate emulsions the introduction of a part of the sd 
salt in tlie form of ammonio-silver nitrate has proved to be highly success 
especially if the printing paper is to be used for combined gold and platin 
toning, this is not the case in bromo<itrate emulsions. Also the citric i 
added to such emukion does not influence them in the same degree as is the ( 
with chloro-citrate emulsions. The most satisfactory proportion has been t 
of equal quantities of silver nitrate and citric acid. 

Moreorer, the influence of the metal to which the bromide is bound dui 
the preparation of the emulsion is very considerable. The most suitable 
found to be calcium, strontium and lithium bromide, also brom-salts of all tl 
metals of which chlor-salts are usually employed for the preparation of chl< 
citrate emulsions besides uranium bromide. 

A large number of bromides of other metals soluble in alcohol, such 
magnesium, cadmium, etc., ha\*e given flat images ; but a few bromides, as, 
instance, bromide of mercury', gave very insensitive, useless emulsions. 


Flowixo TsEsaes 


• ‘'Photograplusche Korrespondenz," 1906, page 283. 



45 


Emulsions prepared with bromide of calcium print more or less bright red. 
those made wth bromide of strontium dirty violet. Toned unth the usual gold 
toning and toning and fixing bath they give purple browm to ^^olet-black tints 
in a short time. 


A recipe for a very satisfactory bromo-citrate emulsion is the following : — 
Collodion, to 3 per cent 500 ccm. . .A 


Citric Acid 

dissolved in 

Alcohol 

and adding 

Strontium bromide solution (40 per cent.) 

and 

Glycerine — Alcohol (1:1) 

Silver nitrate 

dissolved in smallest quantity of hot water, adding 
Alcohol 


10 grs. . 

40 ccm. 

. B 

4 ccm. I 
) 

4 ccm. I 
TO grs. ) 

40 ccm. J 


Ether 


80 ccm. / . D 


A and B are mixed in daylight, C is added in the dark-room in yellow light in 
small quantities. The solution is well shaken, and finally D is added. The 
yellowish, creamy emulsion is kept standing for a few minutes and filtered through 
cotton wool. The emulsion gives permanently good printing papers, the sensitive- 
ness of which is three times as great as that of most collodion papers of commerce. 
Prints made of these papers can be readily toned in the usual gold and fixing 
baths, but I recommend the thiocarbamid toning bath*. The pictures lose 
very little in the toning (3 to 4 per cent, on Vogel’s photometer), show no tendency 
to bronze in the shadows, give a greater range of gradation than albumen paper, 
but require strong contrasty negatives. 

Moreover, by exchanging the bromide of strontium in the above formula with 
bromide of uranium w-e get emulsions which are more suitable for soft negatives, 
and which show similar range of gradation to albumen paper. The sensitiveness 
of this paper is equal to that of good celloidin paper. 

The addition of alcoholic solution of chrom-salts to the bromo-citrate emulsion 
greatly shortens the gradation, but the sensitiveness of such bromo-citrate paper 
IS considerable, greater than that of the chloro-citrate emulsion with the same 
addition oi chromic acid. It is, therefore, possible to produce a brilliant printing 
paper for very flat negatives and still retain greater sensitiveness than it would 
be possible with chromic acid containing chloro-citrate emulsions. Emulsion 
suitable for the making of such paper can be prepared by adding a solution of 
0.8 gr. of bromide of calcium to the above bromo-citrate emulsion. The paper 
prepared with this emulsion is half as sensitive as celloidin paper, and gives very 
contrasty prints. Whereas bromo-citrate paper free from chromic acid will give 
a gradation of over 20, this paper will only give 8-9 gradations. The picture 
does not go back a great deal in the toning fixing bath, and the excessive over- 
printing which chromo-chloro-citrate paper requires is not requisite. Papers 
coated with chromic aod contsuning bromo-citrate emulsions give beautiful 
tones in the platinum toning bath, and are very’ suitable for the production of 
matt surface papers for platinum or combined gold-platinum toning. In this 
case considerable over-printing is necessary, because the prints have to be immersed 


• ■' Photr^aphische Korrcspondcna,*' 1503, p. 63a 
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before the toning in chloride of sodium solutions, and lose considerably in the 
acid platinum baths.* 

An emulsion prepared according to above instructions, and containing i 6 gr. 
water-free bromide of strontiumt nod 0.4 — 0.5 gr chloride of calcium, gave good 
printing papers, showing pure whites and strong shadows, free from bronzing 
and with a gradation similar to albumen paper, together witli a sensitiveness 
three times as great as that of the cclloidin papers on the market. The pictures 
tone well in the usual toning batlis and lose veiy little jn the fixing. A harder 
printing paper can be made by substituting for the chloride of calcium equivalent 
quantities of chloride of uranyl. We obtain in this way emulsions of better 
sensitiveness than cclloidin iwpcr. of great brilliancy, partly suitable for making 
prints from flat negatives. 

The addition of chromate of calcium %vill, of course, give us a paper for the 
flattest negatives, but as the sensitiveness of such papers is lower than that of 
bromo-citrate papers, containing chromic acid, these latter papers are to be 
preferred for the purpose. 

• Vtia Eder's ' Rcccpte and I abelicn." vi. «lit. 58. t Equivalent to 4 ccm. of 
40% solution 
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DEVELOPMENT OF COLOUR- 
PRINTING FROM PRE-HISTORIC 
AGES TO THE PRESENT DAY. 


By CHAS. T. KOCK (Cincinnati. U.S.A.). 

I HO the first colour-printer was is not easily 
determined, for the reason that he lived 
so many centuries before the beginning 
of Occidental history that the records of 
his work antedate even tradition. His 
home was probably in either China or 
Japan, where, with the same painstaldngcare which is 
characteristic of the artists of those countries to-day, 
he car\'ed hJs tint blocks lengthwise with the grain 
instead of across it as with us, and taught Mougol 
and Tartar and Aina the principles of pictorial art. 

His colours were crude, the lines of his drawing 
weird and fantastic — almost unintelligible to the 
Western mind ; but little by little his ideas 
developed, in Japan at least, until at this day 
the humblest Japanese peasant has an intuitive 
art and colour perception wholly unknoivn to 
any other race. 

There artists need no elaborately-worked-out 
Photograph br colouf scale to help them in harmonizing their 
''***■ ® 3.W.T00T11.1. (jjjts, their sense of contrast, of heightened and 

softened effect is instinctive, so that the colour results 
appeal to us, even where the design repels. For centuries these shut-in races 
boasted the only colour printers in the world, but with the dawn of the early 
Middle Ages a two-fold form of the art arose in Europe. 



CONSOLATIOV. 


Colour-Printing in Block Books. 

The primitive block-books, having the illustrations and text of each page cut 
on a single block of wood, offered an opportunity for colour-printing of whicii 
the early bookmakers availed themselves to a certain limited extent, but without 
any very pronounced advancement. 

Some of the pages were printed in a single tint, while in other cases the 
illustrations were printed in black outline, and afteiAvards coloured in flat washes 
by hand. The results were, of course, crude attempts at art, and the latter 
method may, indeed, scarcely be call^ ralour-printing at all ; but it was 
certainly a precursor of the modem art Many attempts of this style of hand- 
coloured illustrations are extant, in which the liberal use of red affords ample 
proof of the gaudy taste of the book-lo\ing public of those daj’s. 

But this style was not confined to the period of the block-book. After the 
invention of printing, about the middle of the fifteenth centurj', the necessity 
which was forced upon the early printers of imitating the productions of the 
scriptorial bookmaker caused them to make lavish use of colour in tlie literature 
which came from their presses. Spaces were left on the printed page for the 
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most elaborate hand-ilhimination.and blanks were left for the insertion of the most 
intricate hand-painted initials. Indeed, the art was worked up to a high degree of 
excellence very shortly after the invention of the first press. Colour after colour 
w’as added to the printed pages, until it is no uncommon thing fo find specimens of 
incunabula containing as many as eight and ten colours on a single sheet 

Lithography a Colour Factor 

The advent of lithography scem« to have afforded no suggestion to the 
colour-printer for many years after its invention, in 1796 ; but later on it became 
the most important factor in the art. It was responsible for the chromo- 
hthography wliich flooded the country during the middle of the last ccntuiy. 
and perhaps dul as much to debase the art taste of the public as anything else 
Garish and untrue to life as were the majonty of the colours cmplojed, 
the products were at least cheap, and so found their way into thousands of homes, 
in many of which they unhappily tci>osc to-day. 

Not that all cromo-hthograplis belong to this categor>-. .\bout the j*ear 
1875 an art firm began their manufacture and raised them to a true artistic 
standard, taking the best subject they wuld find, spanng no expense in repro- 
ducing them as nearly in facsimile as pt«sible. and of many of them it is true that 
at a distance of ten feet it was hard to distinguish them from genuine oil paintings. 
These “ oil chromos ” were not cheap ; from ten to thirty colours were employed 
in their reproductions, and they ranged in price from S3 (12s. fid.) to S35 (£5). 
At these prices they were eagerlv bought the countrj’ over, but they had one 
drawback. Owing to the limiletlnumber of subjects, the designs became common 
and one would be coming face to face wnth the same picture in dozens of different 
houses This made them unpopular with art lovers. 

Pholography takes its Place. 

In the early seventies photography began to play an important part in 
colour-printing. Experiments began to be made in collotype, or gelatine printing, 
which IS to-day the most and only important process in the manufacture of 
postal-cards, also knowm as heliotype and, in fact, by half a dozen other names. 

Then in 1881 came the invention of the crossline, sealed screen half-tone 
process, by Frederick E. Ives, and true art colour-printing took its place as an 
exact science in. commercial rank's. Of course, long before that time lithographic 
colour work had reached a highstateof perfection, but in letterpress work nothing 
had been found which might be termed even half-way successful until the half- 
tone process developed its possibilities 

Two and Three-Colour Printing. 

The study of photography brought to light the orthochromatic values of the 
colours, and the tint blocks were prepared upon true orthochromatic scales. 
Two and three-colour printing followed, and at the present day have amved to 
such a degree of perfection that in three-colour work it is possible to reproduce 
a painting or natural object even more accurately than can be done with thirty 
colours on a lithographic press. The possibilities of two-colour work are not so 
well known by the majority of the art-loving public, but they are no less wonderful, 
and in many instances an art snbject in five or six colours can be reproduced in 
two colours with a fidelity which is httL short of marvellous. This is not always 
*he actual reproduction of the colours, but by suggestive colouring, by 
which the tints are so handled and modified as to suggest the original colours. 

outline of the history of the art of colour printing ; its future lies 
in tne hands and brains of the colour-pnnters themselves. 
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RHIS is a new " Photo-litho transfer process,” which 
■ loesses many signal advantages over that of 
the older, orthodox, bichromatized gelatine 
transfer method, 

h is much simpler to work, more convenient 
and accommodating in the handling of it in- 
finitely quicker m procedure and application, 
biramous in its transferring powers, giving either 
negatiw or positive transfer at wUI. or both in 
succession from the same paper ; it possesses 
permanent keeping qualities in the sensitive 
stale; it will yield a positive transfer from a 
positive copy direct, without the aid of a 
negative, or through a negative operation . it 
transfers to stone, aluminium or zinc plate 
perfectly with one poll through, along with a 
ftnv other minor attributes which could be placed 
to its credit, but which, we think, it is unneces- 
sarj* to here enumerate. 

The basis of the sensitizing principle in this 
process is gum or gelatine and feme salts, instead 
of the gelatine and bichromate salts of the older 
process. Tlie paper is coated m '■ roll-web 

the roll for immed.’ate’iTe a? ^ny li'ta.e''' "^“"i'-er, and can be cut off 

of the°\Va'to*En^'' Ptoccss is Mr. H. J. Shaweross, B.E. 

rights taken out in Grat Brifara’ Fr'i'^r "“h Patent 

The ranklitv r.- ”’.P Germany, Austna and Amenca. 

will come sLeuhat a*^ “ecoraphshed by this new process 

elicited from the fact that e? '»ehromate method, as may be 

only one Z a quSte m " "■'=VP'1'= ^ 

whilst for direct m t oomplete, using an enclosed arc electric light : 

paper tiio or three Sinuts 3^ onginal pnnt on ordinary tracing or thin 
of the paperl suffice, accordmg to the thickness and translucency 

as to^htLg£phk'onK ”in'liTSh’ari't‘’ P™““ 

made up Imm different npn3" ‘ P'""'* eomposite transfers being 

for immediate transferring to S?i * ““mher of complex subjects, 

any mutUation of the or! cinidTe™.''"’"' °po™tion, and without 

lying direct on and in theSl"S m '"r'"’ 'he ink of the image 

resisting powdets necess3f„ lif ‘ i forming a firm support for the acid- 
of a line relief block. ^ ^ subsequent etchmg operations in the making 


For urgent facsimile work it should prove a boon, especially where the original 
is drawn or pnnted on translucent paper, and for engineers’ drawings, architects’ 
plans, surveyors' maps, etc., executed on tracing pajier or cloth, this process 
will yield perfect transfers to 7 inc ready for etching, without having to make 
a glass negative or requisitioning the aid of the camera for this type of work. 
With this proviso, however, tliat absolute accurac}' of scale is not a dominating 
condition, as on the larger sizes there is a slight expansion of the transfer, where 
hea\'>' nip pressure is used m the transferring ; yet when the small amount of the 
stretch is taken into consideration, and the fact that the scale chart on the sheet 
also expands in unison and conformit5% this drawback will not be fatal to tlie 
major portion of this class of work, which is of the smaller size, and where this 
tendency iloes not reveal itself in an atlverse degree. 

This inclination to stretch in the mammoth sizes is cai>able of being neutralized 
or perhaps eliminated altogether, if some such measures were taken after the 
manufacture of the paper, as waterproofing the back of it, or preliminary heavy 
calandering of it. We throw this out as a suggestion to the inventor. 

For lithography it adds another valuable supjxsrt. with which its premier 
position will he strengthened and its edifice still more securely buttressed against 
assault from less perfect processes, m the cheai>er ranges of work ; in this it is 
most noteworthy that the path of all the recent developments and inventions 
m process leads direct to the lithographic craft, and specially lend themselves 
to adaptation by it wnth infinite advantage to its welfare ; the apparent chief 
drawback to their speedy realization being the unfortunate pervading conservatism 
to old methods still fostered in the trade, and the lardy recognition and conception 
of the vast possibilities of engrafting these modern innovations on to, and into, 
the older order of the craft. 

It is safe to affirm that no branches of the graphic crafts have been enriched 
with such a wealth and profusion of new and potent forces, generated for its 
especial benefit, as what the lithographic profession has recently been endowered 
with ) yet none couid have been much slower to exploit and avail themselves 
of its immense advantages than what it has itself displayed through these golden 
opportunities offered. With the successful advent of and rotary 

machines, with the trregular gram Mehograph screen for tri-colour and chromo 
work*, with the Gigautograpk for mammoth Utho and poster work; with the 
valuable Sear’s high-light litho process ; with the Frey chronio-litho process \ with 
ITet/vennnn’s Anstochromc ; with the revolutionary nevv rotary rubber offset 
principle and the train of new devices it has brought mto being and direct service 
for its own use ; not forgetting the tri-colour Itlko rotary, or the tuv~colour litho 
rotary now securely established, to say nothing of the host of other adjuncts 
included in almost every phase of the craft, of which it is impossible to mention 
even a tithe of them here, on the apparatus side alone. 

Yet wath it all, there has been lackmg that masterly organizing genius, who 
could marshal and array m economic order the proper inter-sequence of these 
valuable forces ; so that they could be umversally utilized for the trade at large, 
and wmmand that enthusiasm of espousal which their capabilities warrant them. 

To return, however, to the “ Shaweross ” process. It affords the lithographer 
the privilege of releasing many of his costly machine stones and utilizing them 
lor other work, as impressions can be pulled from the work in black ink on tracing 
Cloth or translucent paper, and stored away until a further edition is required 
01 the ]0b when a new and fresh transfer can be immediately made bv means of 
this ^nsfer paper, direct from this ink impresion of the original mb 

ihese transfers are procured without m any way damaging or injuring the 
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original, which may be used again and again for the same purpose of producing 
fresh transfers whene\'er required without being in the least impaired. 

\'irtua]ly almost any length of copy can be reproduced by this process, if 
a large semi-tubular printing frame of the " Hall " type be employed for the 
copying. Or prints can be made from the largest size of either glass or paper 
negatives, positives, etc., in line or stipple. 

Sharper transfers can be secured in the making up of a sheet of repeat multiple 
transfers, as each can be taken from the original copy itself, thus escaping the 
customary thickening when retransferring from a transferred original. 

Already one firm, Messrs. G. Poore & Co„ of Liverpool, are extensively 
using this process, under licence from the patentee, for copying Engineers’, 
Architects’ and Suia’eyora' plans and drawings, and have even accomplished 
large litho transfers by this method which ordinary lithographers would have 
considered unpractical by the older transfer method. 

We do not wish in any way to disguise the fact that the process has its 
drawbacks, as what process has not? But many' of these can be successfully 
coped with, when e.xperiencc of manipulation has been acquired. For instance, 
much of the success of the process depends on the inking up the transfer with 
the proper ratio of ink ; too much causing a heaviness, whilst too little is apt to 
cause ragged lines. Again in transferring, too much moisture left on the transfer 
impairs the result somewhat. Practice will, however, rectify much of this. 

From an experience of eight months’ working of this process on many class«> 
of work, in which we have put it to some severe tests, as transferring on to a cold 
stone, and proving in various refractory colours, we arc satisfied that it is a 
valuable addition to the realms of photo-hthography. and of serx’ice to jirocess 
workers in general. 

The rationale of the process may be gathered from the following summary 
of its 

Working Operalions. 

The " Amphitype ” photoditho paper being ready sensitized, it should not 
be left open or c,xposcd to direct light from a window. ’ 

It is not necessary to employ a dark-room if it is handled quickly and kept 
shielded from direct or strong rays of light during the adjusting of it to the copy. 
It should not be stored in a damp place. 

The sensitized paper is cut to a size slightly larger than the subject to be copied. 

TVis ru copy’ is tVien inserted in an ordinary process or other piioto 

printing frame, with the sensitized paper behind it. 

The exposure may be judged with certainly, by using an actinometcr. The 
correct standard of time may be resolved by testing with some narrow strips of 
the paper, exposed to various periods of time, beneath a similar piece of 
translucent paper to that on which the drawing to be copied is to be made, on 
which some inked lines are draw-n ; then withdrawing these and testing them 
by development from time to time as the exposure proceeds. 

The paper alter e.xposurc reveals but the merest trace of light action, but 
in this " photo-imiiressed " state it will keep indefinitely if kept in the dark. 

Either jiositive or negative transfer copies can now be devclojHxl from it at 
will, according to the requirements of the case. 

For Direct Positive Photo-Transfer Copy. 

The e.xposcd pajXT has now flowed over it a saturated solution of ferrocyanide 
of jwtassium (yellow prussiate of potash) ; this can l>e done in a large dish, or a 
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specially made wooden trough fitted with a collecting well at the bottom This 
terrocyanide solution can be used again and again. 

As the result of this operation the copy of the drawing will immediately 
flash out m blue lines, on a buff ground, the Ferrocyanide having reacted on the 
unexposed parts of the film protected by the black hnes of the copy. 

When the copy is sufficiently distinct, further development is stopped by 
immersing it in a bath of water, or flushing the sheet all over so as to stop the 
chemical action, at the same time carefully rubbmg the sheet with a swab of 
moistened cotton wool, or a soft sponge, so as to free the lines of any adhenng 
particles of loose substance that might be clii^mg to them. 

If the work is being carried through in batches, or in a continuous order, 
these developed sheets may now be hung up to dry naturally, which is very soon 
accomphshed, as the surface is not so absorb^t of moisture as what the 
bichromated gdatine one is. 

If. however, the transfer is wanted at once, it is then dried before a fire, 
which can be done in the course of two or three minutes The paper now bemg 
insensitive to light, could be stored away an5rwhere, until it is desired to prepare 
the transfer for going down to stone. 

■When dry then, the whole surface is inked with the retransfer ink, using 
a composition roller m the usual manner ; or it may be inked-in by means of a 
litho stone bemg charged with the retransfer ink, and the sheets pulled through 
on this twice or thrice ; or the transfer ink may be dabbed on to the paper by 
means of a pad of cotton gauze. 

This inked-in transfer is now developed ready for transferring, by simply 
immersing it m a 5 per cent, sulphuric acid bath (i measure of acid to 20 measures 
of water). This bath is a permanent stock artide, and will do for many dozens 
of copies until, in fact, it becomes too slimy for further use, when it can be quickly 
replaced with a new one. 

The transfer develops in this bath In less than a couple of minutes, it is 
then removed and placed on a fiat board, and there flushed copiously with water, 
using at the same time a soft pad of cotton wool to remove any of the remaming 
superfluous litho transfer ink outside the lines of the drawing, and without 
removing any of the ink from off the actual lines of the image. It really takes 
less tune to do this than to describe it. 

If properly done, we have now a perfect transfer which is ready for transferring 
to either litho stone, zinc, or aluminium plates. 

In transferring one pull through alone suffices to effect the transfer. It 
may now be prepared and etched in the usual planographic manner, when it is 
ready for the machine ; or if it is intended for a line relief block, then it is ready 
for powdering and etching in the usual way. 


Transfer from Glass Negatives. 

If a transfer has to be made by means of a glass negative, the transfer paper 
alter exposure is at once inked-up with the thinned-dowm retransfer ink, and then 
developed in the ferrocyanide bath, afterwards well washing in water, and is at 
once ready for transferring to stone or plate. 


Negative Transfer. 

is Of trarap^ photo transter is required the exposure 

Is made the same as has already been descnbed for the positive orocess and 
then inked up w ith the transfer ink ; it is then immersed straight away in a bath 
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of ferrocyanide of potassium and developed, finally washed in clean water and 
is now again ready for transferring. 

M^e may here laj* stress on the fact that a positive transfer can aftenv-ards 
be obtained from the same piece of transfer paper, from which a negative 
transfer has already been obtained. Thus both negative and positive photo- 
transfer copies can be procured from one and the same piece of exposed transfer 
paper ; or both negative and positive copies can be obtained from the same 
copy, on two separate piec^ of transfer paper, for the running down to stone 
at one and the same time. 

If this process meets with the favourable reception which its promotors 
think it is entitled to, it should aSord the process and litho trade the 
opportunity of securing the enhanced benefits to themselves, which, even though 
only a small item, compared to the other range of work, it may be the rallying 
point for ensuring safer prices all round. 



Low Tide. 

Dry PUle lU'fTotieby 
RitUxcE Pmoto-Enc. Co, Dibun. 


Photpfraph by 
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ON THE ADVANTAGES OF 
USING A SINGLE-EXPOSURE 
TRI-COLOUR CAMERA. 

By EDWIN T. BUTLER. 


[AT are the existing difficulties of and objec- 
tions to three-colour work as at present 
practised ’ 

The difficulties of correct colour repre- 
sentation by photographic means by anv of 
the three-colour processes such as pre-clyed 
plates or films, rotary or autotype pigmented 
films or papers, Sanger Shepherd’s process, 
bv collotype or block printing, etc., are not 
due to imperfection of the underlying 
principles, which are of themselves theoreti- 
rally sound, but they are mainly due to 
unstable and fluctuating conditions inci- 
dental to the working which have to be 
Deiign «nd Bieek by uie overcome bv the ingenuity and skill of the 

L C C. School ep Photo Ehoxavik® . • o J 

operator. 

■Most three-coloviT processes which aim at a conect representation o{ natural 
colours are based on the fact that the varying kinds of light rays which reveal all 
objects in colour may be separated and divided Into three groups, and that each 
oi these groups reflected from the object to be photographed may be recorded 
on three negatives, and that each of these in turn maybe used to control in proper 
degree the amount of colour which constitutes each element of the three-colour 
picture. 

It is found that the three reproduction colours will, when combined m 
proper proportion, yield a satisfying representation, of the object and appear 
corrert. 

In order to attain this desirable result it is obvious that each of the negatives 
ought to record in correct gradation only its due proportion oi the coloured 
light reflected from the object. And from these negatives the prints should be 
so correctly made that no one colour should be unduly predominant. 

Three-colour work requires such, nice adjustment of the means by which the 
end is attained that it is not wonderful if th^ often fail to secure accurate results. 
Any departure from relative truth in the density records of the negatives or in 
the elemental colour prints from them must tend to disturb the proper balance, 
as will he apparent when comparing the reproductions with the object 
photographed. 

M’hen all the conditions of success are fluctuating the difficulties will be the 
less easily overcome, but if some of these conditions can be rendered more stable 
and reliable by standardization, there are greater possibihties of brincine the 
others into harmony. 

In the practice of making three exposures successively the second and third 
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are often of different subjects, from the first. For instance, in taking landscapes 
what is one moment in full light is the next in shadow. 

The shadows of clouds moving over a mountain side, sometimes with race- 
horse speed, make a subject which must be taken at a single exposure, or the 
three negatives uill not give unity of effect. 

Slight variations in the subject when recorded equally on each of the negatives 
do not, if taken by three simultaneous exposures, spoU the effect of the print, 
but if taken by three successive exposures the result is necessanlj* incorrect. 

\^’hen making long exposures the light often changes before they are finished, 
but this is not of moment if the expcKures be all made at one time. 

By simultaneous exposures, when the light is good, it is possible to have 
fully exposed seascapes with clouds and breaking waves. 

Correctly timed exposures, if successive, must be largely a matter of 
experiment, unless the ratios can be fixed in a practical manner for the varying 
changes in the constitution of the light. It is well knoum that even the same 
brands of plates vary greatly in speed, and that the spectral composition of light 
also is verj’ inconstant. These facts under ordinar>' circumstances tend to great 
disparity in the density of negatives, and ratios have to be altered in accordance 
with both conditions. The length of lime required and the mechanical difficulties 
ol making successive exposures rule out many subjects. 

In regard to the differences due to spectral com^ition of light, whatever 
may be the chromatic composition of sunlight before it reaches our atmosphere, 
it is perhaps never exactly the same by the time it reaches the eye or the 
photo^aphic plate. If the light be examined through a spectroscope (preferably 
of a wide dispersion) it will be noticed that the visible length of the blue region 
sometimes appears very much longer than it does at other times, irrespective 
of the time of day. This is probably due to cloud haze or fog in the atmosphere 
containing fine particles of suspended matter, which absorb more of the short 
actinic ra>'s than of the less refrangible part of the spectrum. The time of day, 
also, affects to some extent the spectral composition of light as we see it, the 
atmosphere acting as a lens ; at different angles of the sun's ra>*s the more 
refrangible light is more refracted, hence at sunrise and sunset there is much 
more red and less green and blue than, say, at midday. 

The n hole landscape then looks warmer, less green, and it should be reproduced 
with the same appearance; but a jxirtrait taken under such conditions, viewed 
in cooler light, would gii’e the impression of being too red. 

Some of these drawbacks have been, if not entirely overcome, at least to a 
great extent mitigated. This is accomplished by the use of a single-exposure 
tri-colour camera, which takes the three negatiies simultaneously, and the full 
colour values of each of them is secured in the same period of time. The rule 
for exposures is as simple as for monochromes. There need be no concern as to 
ratios, the camera regulates these. The camera not only takes the blue and 
green negatives dul)' proportioned to the densitj* of the red in the same period 
of time when the special plates are approximately of the same speed numbere, 
but prints correct in colour have been obtained from negatives produced from 
plates of varx’ing speed numbers, such as Wjuine’s 7/67 to //103, using Wratten’s 
panchromatic plates for the red along with Verichrome //S9 to //13S for green 
and blue. There has seldom been more difference in the general density of the 
uegatir-es than can be compensated for by the time taken in printing. 

^^^len the colour densities of the several negatives are correct a ilifference 
in the general densities can be so compensated for by varying the conditions 
of printing from the three respective negatives. 
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Description of Camera. 

The single e'Cposure camera, which I have now used for several years, is 
constructed to take one image by direct and two by reflected light. This is 
accomplished in the following manner. 

In the diagram V is a transparent 
reflecting screen It transmits only the 
red and blue bands of the spectrum being 
ojtfique to the green The light reflected 
from V passes through a green scieen 
whidi transmits onl^^ the green band of 
the spectrum, so that the plate 11 receives 
only the green rays reflected from the 
object photographed. The red and blue 
rajs from the object pass through the 
reflector V, as already stated, and at O 
arc intercepted by a second transparent 
reflecting screen which transmits only the 
red raj's, so that the plate I receiving 
these registers only the red rays reflected from the object photographed. The 
light reflected from O passes tlirougb a blue screen B, which transmits only the 
blue rays, which are received on the plate III and form the blue taking negative. 
From this it vvill be seen that the plate I receiving the red image takes the direct 
light from the lens while the plates II and 111 receiving the green and blue images 
takes the reflected light from V and 0 . The direct light is more intense and so 
quicker than that which is reflected, while the light reflected Irom the first reflecting 
screen is more intense and quicker than that reflected from the second reflecting 
screen. Advantage is taken of this fact in adjusting the varying ratios of exposure 
required for the red, green and blue images respectively. The screens are so 
adjusted by dyes as further to correct for these differences, and the effect of these 
arrangements is to equalize the exposure for each of the plates simultaneously 
exposed. 

The seven dyes used in the reflectors and screens, and the position of the 
plates in respect to the light in the camera, together tend to reduce differences 
in the speed of the light raj^ and in the speeds of the respective sensitive plates, 
except such as properly belong to the colour values of the subject. In other 
words, their screening and partly iveakening action do for the light what the 
presence of fine particles in the atmosphere do in absorbing the short wav es of 
the more actinic end of the spectrum. The reflectors and screens freely transmit 
the colour rays which are intended to act on the several plates, and so their action 
is not unnecessarily prolonged- 


Green Plate H 



Rule for Exposures. 

Portraits require J to | actinometer time at //6, using Wynne’s fast paper. 

Landscapes a proportion of actinometer time depending upon the nature 
of the subject, from J to thus when the paper requires 3 seconds to change 
to a stantod tmt a right exposure for a hght subject such as cloud and sea 
would be i of a second at //6 Sunsets usuaUy require several seconds. 

In conclusion. I would say that such a camera may be easily carried, and one 
01 Uiem has been my companion ^ng many holidays for several years, and 
whTi?nt?f”^ hundreds of miles. The camera is made m J-plate, Opiate and 
whole-plate sizes, or it may be stereoscopic. ^ ^ 
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CARBON PRINTING AND 
THE PHOTO-ENGRAVER. 

By A. C. AUSTIN (New York). 


BELIEVE photo-engravers have very 
little appreciation o{ the many advantages 
carbon tissue offers them jn their every- 
day work, particularly since it has been 
so convancingly demonstrated that tissue 
can be readily and speedily prepared, 
with a sensitizer containing a large amount 
of alcohol, permitting the sensitizing and 
drying within fifteen minutes 

Furthermore, a carbon pnnt m photo 
brown or warm black, carefully handled 
and developed on porcelain or milk glass 
makes almost ideal copy for reproduction. 
The tone values, the punty of the whites 
and the wealth of detail are all that can 
be desired, and the facility with which the 
prints can be retouched and features added 
thereto or eliminated w«th perfect matching 
in colour, fills the heart of the retoucher 
with joy. 

We may well ask. Why is carbon 
printmg so completely overlooked by the 
photo-engraver? It is simply because he 
imagines all sorts of difficulties that are 
big bugbears full of lost time and ruffled 
tempers. As a matter of fact it is all 
imagination, for carbon printing as 
practised by a fe%v and as used by me for 
specific things is the easiest method for 
obtaining pnnts that I know of. 

Let me tell you how we handle it, and 
perhaps the telling will induce you to try. 
D»i, nbr ^ know to whom I should give 

w credit foe the paitmulax sensiticmg foimula. 

I don’t know that it makes any special 
difference, only it is necessary to record 
here that the formula is not ongmal wuth. me, but was borrowed from some 
one of our many photographic journals. And let me say that there are a 
lot of good things tucked in here and there between the pages of our journals — 
much that is good, much indifferent and, sorry to relate, much that is just “ rot.” 

1 ^ education from trade journals, and I heartily com- 

mend them one and all and advise every photo-engraver to read anything and 
everything m photography and process that can be obtained if he would keep 
up with the procession. 
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any desired degree. You will be surprised at what can be accomplished if 
you but try. 

Furthermore, if the tissue has been cut all one way onginally, two or more 
prints may be made from the same negative, and each retouched in the right way 
to give negatives for a grade of colour work tliat can be made with a minimum 
of fine etching. This offers a wide field of opportunity wlien skilfully handled. 

I have tried to call attention to the possibilities that he w’lth carbon tissue 
for the photo-engraver. I have purposely omitted any reference to the actual 
printing methods, presuming that nearly evcr>'body is familiar with carbon 
prmting, and those who are not familiar I would advise them to study some 
good manual The Autotj’pe Company, of I-ondon, publish “ The .'i B.C. of 
Carbon Pnnting.'' which is an excellent book for beginners. In America we 
have ‘‘Tlie Modem Methods of Carbon Printing," by A JI Marton, of Bloomington, 
Illinois, one of the best and most complete books on the process that I know of. 

Once again let me urge you not to overlook carbon printing. 
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MODERN IMPROVEMENTS IN 
BLACK INK MAKING. 

By H. B. HOLDING (Binney & Smith Co.) 



"A UiRO IV THE Hasd^— 

^ l>' Pho(«Srsph l>y 


^ NYONEcompanngtheleadincipictonal magazines 
and even the cheaper kind of illustrated 
periodicals issued to-day mth those published 
twenty-five or thirty years ago, must find 
many reasons for satisfaction and congratula- 
tion at the enormous progress which has been 
made both in quality and technique. 

Tlie fact that engraving on wootl and steel 
has almost become a lost art may cause heart- 
burnings to many, but the excellence of recent 
modem block printing and half-tone process 
work goes far to compensate for the loss of the 
former methods, as the reproductions of the 
present day, in black and white as welt as in 
colours, are so far in advance of tho^ic printed 
even a decade ago that they must cause wonder 
and amazement to the most casual obser.*cr 
To bring this about the best brains have 
been devoted to the imj>rovcmcnt of technical 
education and to the adaptation of meclianical 
contrivances, while the highest branches of 
science and art have been invoked to achieve the magnificent results so 
frequently manifest. Improvements arc obrious in so many waj’S that to 
enumerate them all would fill a volume of The Process Ye.sr liooK, each issue 
of which sjTichronizes wdth the latest developments m cvciy direction. 

I have, however, much pleasure in again acceding to the kind invitation 
of the Editor to contribute another article and gladly take the opportunity of 
pointing out only two of the many differences which are noticeable between 
the new order and the old, viz., (a) in the absence of deterioration in black printtxl 
matter and (b) in the better effects obtained from the use of the best qualities 
of black inks now being supplied by the ]c.iding pnnting ink m-ikcrs of the United 
Kingdom. 

In amnection with the former (a) it wll be noticed that in many old books 
and newspapers a kind of yellow halo often surrounds each letter. Tliis fault 
"■a-S pointeil out so long ago as by the late Dr. Rolx-rt Irsdne (m.iny years 
riiemical director of Messrs. If. Fleming & Co.. Ltd., the well-known firm of 
rnnting ink makers, of Caroline Park, Edinburgh) who. m a pajxT read l>efore 
the Society of Chemical Industry, attributed tht> to the prtsence in the lamp 
blacks useti for tlic inks of Chiysen and PjTinc. which, being dis<olvetI m the 
'■anibh during the process of printing ink making. Ind the cfiect of making 
the printed matter appear to ” ru.st ” as a result of chemical reaction. Investiga- 
boiH have prove<I that Ur. Irvine’s contention was correct, for, owing to the 
^*xcssity for obtaining a good colour, a proportion of free oil w as alkr.se«l (Junng 
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the process of combustion of the creosote) to remain m the vegetable (or lamp) 
blacks mamifactureU at that lime in Great Bntain. and from wlucli the printing 
inks then in use were almost exclusively made. As there wa.s then no other 
black pigment suitable for mixing tlicr<nwtli for the jnirpose of impro\ing the 
colour (charcoal and other levigated blacks not Iwing adaptable owing to their 
gritty cliaractcr) the black makers were content with the imperfect combustion 
of the raw material which rcsuUetl in so many impurities remaining in tlic black 
Dimng the last few 3'ears. however, the diflictiltj* has Ix^cn overcome by the nifire 
scientific methods adopted (under the American process of black makmgl. bv 
which all impuntics arc eliminated from the coal tar oiK Hy this method the 
lamp black is roblwd of much of its colour, but purity is obtaincil. and the lack 
of density and body is overcome by the intrmluction of American gas black 
(or carbon black) in varj’ing proportions The eficct is that, all deleterious 
substances hacing K-cn eradicated, the disadvantages complained of b\ Dr 
Irvine need no longer applj- 

While tlic incoTjwration of catlxm black in pnntuig mk luis ensured greater 
puntj’, It has aKo been the chief source from which (b) the iK-tter effects have 
been obtained in modem tyjK>graphic.d work and half-tone printing. For just 
to tlie extent to winch the projiorlion of carlMin black in the ink is increased, 
so brilliancy of tone and density of colour arc obtained. Owing to the jiccuhar 
formation of carbon black—ii being granular, whereas vegetable black is 
foliated — some of the British printing ink makers find it rather di/Ticult to grind, 
and therefore hesitate to use it to the same extent as their American confreres. 


This objection docs not. however, apply to Peerless Black, which possesses 
exceptional flowing properties, as well as excellent colour and bnlliancy, and some 
of the higiiest grade Utho and half-tone inks arc now made exclusively from 
Peerless Black, the use of which is annually Increasing : to such an extent, m fact, 
as to necessitate an enlargement of the plant at the works at which it is produced. 

The enormously increasing use of carbon black in all parts of the world, 
not only for printing ink, but for many other purposes, raises the question of 
whether the supply of natural gas in America is, and will long remain, sufficient 
to meet the ever-expanding demand, especially when it is remembered that to 
make one pound of ordinarj’ gas black between 2000 and 2500 cubic feet of gas 
have to be consumed, and for Peerless Black a larger quantitj'. Natural gas 
was first discovered in tlie States of Pennsylvania and New York, but as jwpulation 
and industries increased in those districts the supplj’ of gas available for black 
making become commerciallj’ impossible owing to the fact that it could be used 
more profitablj' for light, heat and fuel, for which purposes a price of rod to is. 
per 1000 cubic feet can be readily obtained 

Prospectors then visited other localities (remote from “ civilization ”) in 
^arch of cheaper gas lemtory and, fortunatelj* for the numerous users of carbon 
black (whose business would in many cases have been ruined had no natural 
gas. been commercially available), large tracts of gas lands were discovered in the 
btate of West Virginia, where a sufficiency of supplj’ appears possible — at any 
rate for some years to come. AH natural gas. however, is not suitable for black 
iriakmg, as some of it contains sulphur. There are differences also in the qualitj- 

0 natural gas in sections far apart. For instance, tlie gas found in Pennsj'lvama 
1 ere Irom that in Indiana The latter contains a smaller percentage of carbon. 

its density is less and it is composed of lighter homologues. so that the same 
volume ot gas does not pass through the burners, consequently a less quantity 

01 black pet plate or pan is paroduced than from the heavier gas. 

.Many are the adventures and trials of the " Pioneere of Industry'.” WTien 
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your readers are dwelling upon the romance of commerce let them give a thought 
occasionally to those by whose less-known efforts the world moves to greater 
perfection. At these moments let them think not only of those whose activities 
in the artistic and scientific sphere are apparent to the casual reader, but ako 
to the black maker whose difficulties and problems are also great. 

As previously stated, the noted Peerl^s Black takes a larger quantity of 
gas to produce a pound than any black, and the process by which it is made is 
entirely different from that employed in the manufacture of other carbon blacks. 
As in the case with so many exceptional products its discovery was the result 
of chance. There have been many attempts made to produce a similar grade 
of black, but it is not likely that any of these will succeed, because of the many 
intricacies and peculiarities which are inddent to its manufacture. The greatest 
care has to be taken in producing it. Instead of the raw flame from the pipe 
of the gas well impinging immediately on the jflate, as is the case when ordmarj' 
carbon black is being made, the natural gas for Peerless Black is collected in 
gasometers, so that the pressure of gas in the buildings is at all times regulated. 
As much water as possible is taken out of the g::^ by a series of drips along the 
pipe lines. To prevent the freezing of the gas in winter small holes are bored 
m the supply gas pipes which lead from the well to the works, and a flame is 
allowed to proceed from the pipe and to strike upon sandstone, which is built 
around the piping. Thus the gas is kept at an even temperature. TIic pressure 
of ga.s passing through the burner must at all times remain constant and uniform. 
The rollers upon which the black is collected must be exactly of the same diameter 
and must be kept at a certain temperature. All the burners must be exactly 
alike and the flame must strike the roller at a certain point in the flame. A 
sufficient supply of air is admitted and so regulated that each flame has an adequate 
and equal amount. Tlie black must be allowed to remain upon the rollers a 
definite time. Absolute harmony must exist throughout the whole jilant, or 
othe^^vise it is not possible to produce a black having the peculiar characteristics 
of " Peerless " — the merits of which have been frequently dilated ujion in your 
valuable Year Book, and are so well known and recognised by the leading printing 
ink makers m all parts of the world. The carbon in Peerless Black is m such a 
finely divided state that greater body is given to the ink and a more intense 
blackness is obtained when printed on paper. A larger quantity of Peerless Black 
can be used to a given quantity of varnish than is possible with ordinarj’ carbon 
black without im/vdjjig the flowing properties of tJie ink, in consequence of 
which the ink made from it is peculiarly adapted for half-tone or process work, 
in which the ink is required to fill in all the fine lines cleanly and clearly and at 
the same time to effectively display the deeper effects of the block. 





A PRESERVATIVE BOTTLE FOR 
PLATINOTYPE PAPER. 


By S. K. LAWTON O^lna. Ceylon). 



HE woU-known tendency' of platinotype paper to (ietenoratc 
m presertce of a damp atmosphere is vcr\' pronounced 
in certain districts of Cejlon, where, in some sca-fins 
the air is so miicfi overcharged with damp tliat tlie 
ordinarj' tin receptacles with rubber bands afford verv 
little protection Tlie following bottle entirclv prevents 
access of damp to 


L C C Scxooi. 




the pajKf. which 
found in good con- 
dition after remain- 
ing stored in it for 
over tw'o months. 

A IS a cylindrical glass bottle with C a 
tight-fitting rubber cork ; B a wooden roller 
with circular metal nms at top and bottom 
with a long strip of thin leather or varnished 
black paper E affixed similarly to Koilak 
spools. The chloride of calcium is ])ut in 
round box D, with perforated top. The 
paper, on removal from the original tin, 
should be tightly w ound rotmd the roller with 
the leather or paper over it. and the whole 
secured by rubber band F, or string; the 
calcium box being placed at the bottom, the 
rolled-up paper is inserted and the bottle 
corked. The black covenng paper and the 
bottle should be dried over the fire at first to 
expel any existing moisture. The platinotype paper thus kept is perfectly 
protected as no air can possibly get access to it. 
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PROCESS” IN INDIA. 

By H. HANDS. 
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jp anyone gives the question a thought, he 
may imagine that there is a glorious 
field for a smart man of our craft in a 
county' of three hundred nullions of 
inhabitants. It may be so, but I should 
say that at present that man would be 
like one who o^^^ls a nch deep-level 
gold mine and who had only a hammer 
with which to work it. During the last 
twelve years I have seen the indications 
of several small tragedies. The adver- 
tisement columns of the Indian papers 
have been decorated (?) with badly 
printed blocks accompanied by a 

S roclamation setting forth that " John 
mith, photo-engraver, is the man for 
artistic process blocks.” The imprint 
of the block is no recommendation of 
John Smith’s abilities, and it gives one 
the notion that the machine man has 
tried to wipe up the impression with 
dirty rag. To the experienced eye it is 
plain that very poor ink (probably made 
on the premises with soot and oil), and a 
very soft and thick overlay are responsible for the poor result. But the 
advertisement appears, frequently at first, then at ever-lengthening interv’als 
of time, to disappear altogether at the end of about a year. Poor John Smith 

has throw'n up the sponge ! „ x t v c- -i.!-. . 

Let me, as one who has had a peep behind the wall ol J onn bimtn s shop, 
take you, you the camera man, the pnnter, the etcher, the mounter and the 
remainder of the part}’’ concerned in the production of a block in the shops of 
the good old homeland, let me take you to Smith's shop. Here he is at the 
camera, just finished an exposure. 

“ Good morning, rather warm,” you say. 

“ What ? 110° in the shade, did you say ? ” 

“ Runs to 130° in the dark-room Nonsense, what about the development 
You are still incredulous when told that artificial ice and chrome alum do 
the trick But John has no time to >vaste on us. He sets another^ exposure 
going looks at his watch and goes off to examine his print meter. 

IS fuU timed, he takes it in. rolls up the plate and puts it aside. 

.\h, it IS time to change the stop ! t,- i , x / 

He has now one minute ; just time enough to remove his last plate from 
the hypo and rinse it. Yes, he will do the “ cutting ” later on w’hen he has a 
few more negatives to deal with Meanwhde, bis camera exposure finished, he 
takes one more look at his pnnt meters and vanishes into the dark-room to develop. 


One frame 
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No, you don’t wish to go m with him ; too warm ' Well, «c’ll call later 
on in the day. 

We find him — minus his shirt — planing up lus blocks Warm work ' Yes. 
Why doesn’t he have a man to do this ? None to be got , and if he trains a man 
a hundred to one he will nin off as soon as he has licen taught enough to be useful ’ 
How extraordinary ! Poor John ! You supjxi^e his enthusiasm keeps him 
going, eh ? Well, “ Hope springs eternal ” in most of us. In John’s case it 
bubbles for a year and then dnes up. The finishing stroke may come thus — 
A customer writes, “ Sir, you make charge to me eight annas per inch ; native 
gentleman in this place will charge me two annas.” John replies. “ My work 
IS worth more than the stuff you can get at two annas — it is superior in quality ” 
The customer returns to the attack “ Sir, the printer make splodge on block, 
then what use superior quality * I not sec difference in your block from that 
of native man.” Tlie fact is, there never teas and nei'cr xvill be a field for the 
blockmaker as such — he must also do the printing Even so, there is at present 
very little chance of making it pay. Tlie publishers of the few illustrated papers 
there are do their own block making. One firm of publishers and pnnters do 
practically the whole of the small existing trade in illustrated catalogues and 
the government does all its own work. TTie man who may make a '' scoop ” 
will be he who starts in at colour work when colour tcork can be turned out al a 
tenth its present cost. Undoubtedly the native is fond of colour, and ^vlll probably 
be a good customer when the producer can fit his price to the millions, millions 
who, on the average, live upon the large sum of one anna ( = one penny) per head 
per day. Rather a remote chance of making a fortune, you will say. Yet it 
IS almost sure to happen that production will be vastly cheapened by the processes 
becoming almost wholly automatic. 
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THE DEMANDS OF 
CAPITAL AND LABOUR. 


By LOUIS FLADER, 

Editor of thi “Plate Mahers' Criterion " 

RGANIZATION is the watch-word of the 
world at the present time, especially in 
industrial lines ; both capital and labour 
carrying out its principles to a far degree. 
No one \rill deny that there are reasons 
for the existence of organizations of both 
Capital and Labour, though it must be 
admitted that in order to make either 
effective, and a medium of profit to its 
members, they must naturally become 
opposed to each other. The economic 
conditions of to-day are such that the 
possessor of capital is free to multiply his 
dollars m any manner that may prove 
pesvmandBieekbr expedient to himself, and the amount of 

. eHoovo> Hiyto ncbamso money he can thus accumulate or control 
is unbmited. The uorUng man, on the other hand, being thepossessorof but one 




commodity (labour) is compelled to sell the same In competition with every other 
individual possessmg and offering for sale a like commoity ; and, consequently, 
is limited in his opportunities to earn even a living wage. 

Capital is constantly demanding greater earnings upon the amount invested, 
regardless of the justice of such demands. Labour, wishing to keep body and soul 
together in a way befitting human beings of this age, is forced to fight for its 
very existence. To enable each class to satisfy its desires, as above mentioned, 
associations of ernployers and unions of working men have been organized. 

The International Photo-Engravers’ Union of North America W3is organized 
to improve the conditions of its members — the working men — by securing for 
them in common with other wage-workers, pohtical independence ; the right 
to sell their labour collectj\’eIy, thereby to better advantage ; the minimizing 
of petty bossism ; shortening the hours of labour in keeping with the spirit of 
the times, and because of the harmful influences close confinement under ordinarj- 
shop environments has upon the health of the workers; and to establish a minimum 


wage scale, a sura calculated to remunerate a man for the length of time spent at 
extremely small Nvages to master the trade, being sufficiently large enough at the 
same time to enable him to live decently. In short, the working men by virtue of 
their union, are empowered to share in a more equitable manner the wealth they 
alone produce. 

To secure these benefits the union must necessanl}' receive them from the 
pubbc, through the medium of their employers. The pubhc, as a rule, pays a 
price sufficient!}' large for the manufactured article to permit the granting of 
labour’s request at the hands of the employers. If perforce of labour’s request 
the price of an article is increased, the pubhc always has and uill pay it. This 
is witnessed by the fact that ’in the case of trust-controlled articles tlie prices 
are raised at the will of those in control, and are always paid by the public, the 
latter really having no choice in the matter. 
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The International Association of Photo-Engravers is organized for the 
purpose of increasing the income of its members. This is to be accomplished 
in two ways. Competition is to be eliminated by adopting a uniform scale of 
pnces, higher than those now in vogue. In taking this action they bear witness 
to the assertion here made, that the pubhc will pay the price asked of it The 
other method, and the one which it is thought will result favourably to their mem- 
bers, is to reduce wages sufficiently to increase profits in a perceivable manner. 
In short, according to their code of ethics, the benefits they desire are to be 
wrung ehicfly from the workmg men. 

A man possessing capital naturally wishes to add to lus sum by investing 
it m a business that will prove at once safe and remunerative His money in 
his hands alone represents nothing. In other words, he must allow some one else 
the use of his money m order to receive earnings on it. He either lends his money 
to some one who has a use for it and who pa 5 rs him interest for the privilege, or 
he invests it m equipment and tools, with which other men work, they m that 
case also paying him for the use of his money. Instead of these men (workmg men) 
paying him a sum intended as interest on the capital invested, he hires them at 
certain sums to work for him. It requires no great mental process to see at once 
that it IS to his advantage to pay them as little as possible and thus greatly increase 
his profits. The state establishes a legal rate of interest for the use of money, 
but in business, especially manufacturing, there is no limit to the amount which 
a man may wring from his debtors, in other words, the working men. Both 
capital and labour are necessary for the carrying on of business in the manufact uring 
sense, and the question is ; What may be considered a fair and just return to the 
man with his money invested, and also, what is a fair compensation to the man 
whose knowledge and ability as a craftsman, made the success of the business 
a possibility ? 

The argument is advanced that the photo-engraving business is on a non- 
paying basis : that is, the capital investe<l in it is not earning profits large enough 
to warrant its continued employment in that channel. If that is true, there 
must be a reason for such a condition. In that event a brief investigation will 
disclose the fact that a third parly is receiving a share of the profits that it is not 
entitled to. namely, the public. By that is meant the manufactured articles 
are being sold too cheap, and the public is deriving a portion of the sum that 
Capital and Labour alone are entitle to. 

These questions are argued in our circles on every’ hand. The association 
has struck the key-note when it asserts work is being sold too cheap. They are 
showing the right spirit when they attempt to adopt a higher scale of prices, m 
order that their profits may be increased thereby. But why stop there ’ ^^y 
are the prices increased to such amounts as to only partly secure for their members 
Wifi. TiWiCiunW Wiey desire? Why Tnusl the remainder o5 that sum be uTung 
from the working men ? 

To conclude, it may be said that if profits in the photo-engraving business 
are not large enough for those whose capital is invested therein, perhaps the most 
logical way in which these profits could be increased would be to secure them from 
the l^nng pubUc. This method is also along the lines of least resistance. 

The cause of prevailing low prices (paradoxical though it mav seem) is the 
greed and avarice of the emplot'cm, coupled with ignorance of the'busmess they 
are engaged in. To take away from the working men enough to increase the 
profits in a noticeable manner will, at best, have but a temporary’ effect, and wiU 
rfeult m conditions likeh- to not only furiher reduce profits, but that will attack 

the o.nnilal * 
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OBSERVATIONS ON 
EUROPEAN AND AMERICAN 
PROCESS WORK. 

By HERMANN J. SCHMIDT. 

the Latin-Speaking countries Process Engraving 
is done quite differently from that elsewhere. 
WTien I think of these people and their primitive 
methods I am inclined to take my hat off at 
the good results they attain. It is a very 
round-about way in which they do things, but 
they deser\-e credit. Take Spain for instance. 
1 have onl5' been in two shops where electric 
light is used, the others all depend on sunlight 
for their work. I will mention the names of 
some of the Spanish firms and these may be 
familiar to some of my readers. First, let us 
look at Barcelona, Spain’s greatest industrial 
centre — the heart of Spain— with a population 
of about 700.000. There are J. Thomas, Juan 
Fumells, H. Enrich & Co.. Montanar J. Simon, 
Emilo Bly, Liberia Typografica, J. Lavall, 
Juaristi, Bonnet. Louis Tarso. None of these 
arc large firms ; Furnells is the leading one, 
employing si.vtecn people. The others are 
larger, but they are printers or lithographers, 
and employ but three or four hands at block 
making. Barcelona is a pretty place, but one grows tired of it quickly. I was 
there six weeks, and w.is glad to get away. The jdacc lacks rain, and there is 
little vegetation. 

Ever}’ process finn in Spain do their printing on the metal without a printing 
frame. I do not care for such a methi^ mj’scif, but it will be interesting to 
descrilw how they do it. They use no substratum on their glass when negative 
making, they simjily niblwr the edge>. Wlicn the negative is made and dried 
off, rubber cement is poured on and this L followed by a stripping solution which 
for their u>e is lietter tlian colloilion. \Miat they ii'O is celluloid ; it comes in 
large yellow sheets, is cut up fine, placed in a bottle and dissohed. Here is 
the formula : — 

Celluloid 35 gramme^. 

.\cctonc 800 ccm. 

.\myl acetate 200 ccm. 

When dissolved it is filtcnxl as colkxlion. After the negative is coated it is put 
into a warm oven, and it dries a little more slowly than our stripping collodion. 
It can be burned off to hasten drjnng ; when dr.* the film is cut around with a 
knife as usual, and a<5 it has no substratum underneath it Ie.avcs the glass supjwrt 
at once, whereas wc have to soak the film in acetic acid and water. This fdm 
comes ofi nicely without any danger of tearing or stretching, and it ccrl.iinly 
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seems a much safer way of handling a film than ours ; besides it is tougher and 
more durable. Kow the metal plate is coated, and the films are squeegeed doun 
on to the metal as follows : — After the plate is dr>', vaseline is rubbed ah over the 
plate with a little rag and the film laid on, then a rubber squeegee which has vase- 
line on it also IS rubbed over the films. You put do« n six to ten films in this wa\ 

I have not seen any torn, they adhere quite firmly to the plate, and are flat, not 
curling up at all. Only in case you put it close to an electric light a corner or 
two occasional!}’ curls or lifts, but, as I said before, no electnc light is used, so 
the danger is avoided. E.xjxsure is more rapid tlian if light had to penetrate 
the i-inch plate glass of the panting frame and the J-inch glass support, so it is 
a case of " e\ery little helps *’ Wlien exposed the films are lifted gentlv off the 
plate and put on a paper , the vaseline is tlien removed by means of benzine 
and a rag or cotton, wiping off clean till all grease is removed If print is in 
fish glue, then it is put into water ; if dr>' developing process, then powdered 
all over (the dr)’ process is used extensively in Spam) 

I find this method so much cleaner than the Amencan way of prmting large 
films on plates without a frame. In Amenca we usually pour machine oil and 
castor oU on the plate, then put the film over this and squeegee down. This 
makes as. awful mess. I did d myself often y«is ago on large }obs that liad 
to be matched : the oil used to run all over my dark-room and down my sleeves, 
and we used alcohol to clean off the oil. So you see that one can learn things 
even in Spam, where you least expect to. The beauty of printing with films 
on the metal is shown at once when one beholds the wav^* and bumpy zinc they 

S ': in Spain. I don’t know where it comes from, but it is all hollows, ridges, 
ots and everything but flat. Of course, if such crooked metal were to be printed 
in frames it would be out of contact, but this way the film hes snugly into each 
hollow’ and over each hUI so that you get a decent image on your metal. Zme 
is used in Spain for all line work, and the tolling up method is used entirely. A 
few have mastered the American dragon’s blood method. To say "mastered” 
seems a joke to me. as I find the rolling-up process very much more difficult 
than our way. To prove it I can refer you to Levy’s powdering machine, vvhidi 
shows how simple it is. I am sure Levy could not make a machine that will 
roll up a plate ready for etching as they do in Europe. The .American w’ay is 
the easiest way by far, and the ne.xl tune I go to Spain I expect to find them 
all using the dragon's blood system. Wages are very low in Spain, but things 
are v ery cheap as a rule. Tlie men are quite as well preserved as ours are, thev’ 
w-ork very quietly and have much leisure and manj'holidaj’s. They are somewhat 
indolent, are inveterate smokers, and lov'e their bull fights, but w’hen one considers 
the heat in Spain in summer no wonder they slow down a bit and enjoy their 
siestas.' The same thing can be seen m the southern parts of the U.5..A. 

I also went to Ma&d, Spain’s capital, and found several newspapers there 
which are now’ begiiming to illustrate. Here are the names of the Jladnd firms — 
“Blanco y ^vegro,” "El Pais,” "Los Successes,” "Pablo Santa ilaria,” Sgr. 
Laporta, Hermanos, Jose Milana llaten, Senor Ciaran, Eugemo Paez, Imprenta 
Aletnana, "El Nuevo llundo” These are all nice firms, using electric light 
as well as daylight, but hav’e scarcely any machinery. Nearly all Spanish finns 
are, however, making great efforts to forge ahead, and at present great rivalrj’ 
exists as to who can do the best and quickest work. If anyone has anything 
good he can dispose of it in Spain, as that countrj’ is just now waking up and 
reahzmg that all other nations are passing her commercially. Penrose & Co 
have an agent there now, an English gentleman. Jlr. Fredenck Shaw, No. 4 dup, 
Bwen Sucesos ; he is getting a lot of new business for them, and is a verj- 



enthusiastic man. I spent some pleasant time wth Sir. Shaw, and he rendered 
me some assistance, besides giving me mformation as to who is who and their 
financial rating. If you happen in Spain and cannot talk the language go and 
see him. There are a few more firms in Spain, but these I did not call on. I 
did all business by correspondence : here are the balance of names — Paul Bui^er, 
Bilbao; Jose Ortega, Valencia ; F. M. Sanchez, Malaga ; Pedro Ferrer, Coruna; 
Portabello, Zaragosa. 

I was going to Portugal, but as Lisbon has only two small shops and they 
did not show any interest in new methods, I left it out ; besides, it is very hard 
travelling in Spain and Portugal, trains are slow and lack accommodation and 
rates are very high indeed. Travelling m Italy and Spain also is a nightmare. 

I travelled from Barcelona to Paris — the most beautiful of all European 
cities. I have previously described the French capital to readers of this Annual, 
but I want to say that they work the same here as in Spain and Italy ; no printing 
frames are used and, although their methods are not so rapid as ours, good work 
comes from France. Some of the finest stagers (fine etchers) I have ever seen 
are m Pans. In America we aim at a perfect original, no matter what it costs, 
then get a good negative, then a print on metal, and a good, deep etch without 
stopping out, after which the finisher gets it, puts in high-Iights, burnishes a bit 
and there you are ; but in France the copy is oftentimes poor ; then the “ stager,” 
who is an artist, touches up a plate after a short etch, puts it into the etching 
bath, gives it a few rocks more and gives it another stage. He repeats this six 
or eight times. If leaves in foliage are w'eak the artist paints them in on the 
metal; wherever there is weakness he puts more strength into it. 1 like this 
European method of handling half-tones better than ours m Amenca ; the 
shadows are not very deep but the high-hghts, where it needs be deep are as deep 
again as we get them in America, where the splendid mk, paper and Ai presses 
score. I had Amencan-made hsdf-tones in Europe that they could not print 
w’ith over there. In Europe a half-tone is often rolled up if the high-light is of 
vast area so as to get it evtra deep. Parisian firms are here given. I may have 
missed a few mushroom firms, but these are all important houses -H. Reymond, 
Cueille & Bouch4, Chauvet, Leleu, Dumouhn, GilJot, Du Masin, Ste. Miillot, 
Bertin, Femique, Simon, Koussett, Jean Goi^et, Taton, Riickert, \’ictor Michel, 
Barrett, TiUier, J. Mauge, Grunmard, ” Journal,” “ Petit Pansien,” " Illustra- 
tion,” “ New York Herald,” “ Le Matin,” ” Petit Journal,” " Prieur & Dubois,” 
Charaire, Decaux, GoupU, Semi, Merlet. Moriceau, Adolph Braun Cie. These 
■ I visited all myself, and the very best finns, as also the largest, are RejTnond, 
Riickert, Gillot, Du Masin, Victor Michel and Adolph Braun. M. Braun does 
the reproductions of all famous paintings and pictures ; it is an immense 
establishment with studios in Domach, Germany, where all printing plates are 
made. Re}Tnond is the largest firm in Paris, and is supposed to do the best 
work. 

We will now see what we have in London and New York since 1900. London 
had seventy-one shops in 1900, and all I could count this year was forty-two, 
including the newspaper plants ; the others have gone bankrupt or sold out to 
their larger competitors. Things in London were in an awfully poor shape, prices 
were such as to leave scarcely any profits. Up in the provincial towns half-tones 
were made for 2s. fid. (half a crow-n, 65c.) Londoners were actually tr>’ing to 
compete with them, and w’hen one considers the higher rents and wages of London 
he can guess where this will lead to. The result will be that five years from now 
there will be about twenty-five shops left, and these most likely will form an 
association. 
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What appeals to me about the London process engravers is this, there is 
such good feebng, such perfect harmony m the shops between men and boss, one 
has to see it to appreaate it ; the engravers give their men an outing every year 
and often go to tea or some show all in a body, men, boss and all. The Englishman 
is a nice fellow to get along wit^ cool, thoughtful and faithful. I have not seen 
one in a temper. Johnny Bull is all right 

Let me close this article with a few words about the U.S.A. Well. I 
have just come home and find things about the same as when I left. 
Out west they have had some bitter times. Employers and employes have 
been fi3nng at each other’s throat, with the result that once one is on top, 
then the other fellow gets on top. All of Milwaukee and Detroit have now open 
shops, in other cities the Union is master. Many new shops have started out 
West, especially Seattle America needs more illustrations than any other 
country ; wages are extremely good, with pnces for the product going down 
New York has caught the English price-cutting fever. One of my former employers 
■whom I worked for fourteen years agOj and who was then the best engraver in 
town, has changed his motto, from “Quality to Quantity.” “Yes.” he says "there 
IS no money in good work any more, only cheap and quick work,” and I saw him 
etch flat after flat of half-tones in one etch, and finished : he says it pays him 
better. On the other hand, the Walker Engraving Co. claim there is money 
in good half-tone and colour work ; and they are doing an exceptionally good line 
of work. One of the hustling new firms that have just started and startled New 
Yorkers is the Zeese Wilkinson Co , who do only three and four-colour work, no line 
job or half-tone, and are so busy that they can scarcely turn out orders in time. 
They do not only the blocks, but printing as well. Mr. Wilkinson is from Holland, 
has worked all over Europe, and works a collodion emulsion of his own. I have 
seen their work and consider it the finest in America. They employ men from 
Europe and have European ideas all round. Collodion emulsion is dead here in 
the U.S.A.. and no interest is shoivn In it. I have been at the Gill Engraving 
Co., and saw their powdering and etching machine (Levy’s), in which I rvas 
very much interested. They both worked splendidly, and were turning out 
plates at a rate that was bewildering, and good plates too. mind. I have seen 
many etching machines in Europe, but it is the truth when I say Levy’s is the 
very best. No European etching machine could compete with Levy’s machine. 
If you have a lot of rvork and want it done accurately, get one by all means, but 
if you are only a small engraver you don’t need one. The powdering machine 
is a beauty and so simple in operation. 

In conclusion, I wil! say that I can see a great future in colour work, and 
workers ought to strive for perfection in that direction. Process engraving has 
been going downwards so far as prices are concerned, and to run a shop at present 
is a very’ risky proposition. Men are better off at their bench these days, as 
there is little glory in being boss just now. There is bound to be a moi'e towards 
organizing in America and Europe, as prices are now ruinous. There will be a 
crash in London, Paris, Berlin, New York, and we shall see the little fellows 
dropping out. It is bound to come and is in reality on the way already. Wlien 
you can get minimum line jobs for 35c. (one shilling), then it js time to call 
halt. 1 know of several New Yorkers who would like to sell their plant at a sacri- 
fice. I know some who have left the busings entirely, whilst others are going. 
At the same time it is best not to worry about these things , they may right 
themselves again It is all in the power of the “ bosses ” if they can get together 
and agree to some measures that will secure them better prices for their product. 
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THE ELECTRIC MOTOR IN THE 
HANDS OF THE PRINTER. 

By GEORGE E, DUNTON (New Yorl). 


HE general adoption of the 
electnc motor as a convenient 
source of motive power by the 
many lines of commercial in- 
dustries. is due m the mam to 
the convenient means which is 
afforded for the transmission 
and distnbution of power to 
points of considerable distance, 
mthin, of course, reasonable 
limitations. 

The convenience of electri- 
cally transmitted energy and 
the ever-ready and economic 
conversion of this energy to 
power through the medium of 
the electric motor, offers con- 
ditions and possibilities impos- 
sible to duplicate either by 
means of shafting and belts, or 
the transmission of steam 
through a medium of pipe 
lines. 

The economic problem in- 
volved is still open to debate 
but if the questions of convenience, cleanliness and safety are fully weighed 
against the one potent factor of evident cost, the decision will undoubtedly be 
in favour of electrical transmission and motor conversion of pow er. 

The greatest handicap to the economic u'age of the electric motor is the 
general public ignorance. First, in the selection of a machine of sufficient size 
Or which will yield power adequate for the use to which the motor is to be put ; 
and owing to keen competition of makers, allowing the customer to purchase 
a machine with the guarantee, that “it will stand from twenty-five to fifty pier 
cent, overload.” This may be figuratively true mechanically, but it is not literally 
so economically. It would be mud] better practice to advise the prospective 
purchaser not to load his motor to %vithin ten to fifteen per cent, of its rated 
capacity. Second, in the lack of care in the maintenance of the motor. 

Historically, mention of the first electric motor was made in 1823, in the 
form of a wheel-disc produced by Sturgeon; although a mere toy, it i%as the 
forerunner of Faraday’s disc dynamo. This with the motor of Ritchie had no 
commutators, depending upon sliding contacts to reverse the polaritj’ of the 
electrification. In line with these motors ha\dng sliding contacts, were inventions 
Page, improved on bv Bourbouze on the general lines of the old-fashioned 
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walking-beam steam engine, embod>'ing the crank, beam, fly-wheel, connecting- 
rod and even copying eccentric slide-\'alve gearing. 

Jacoby’s motor, produced in 1838, w'as the forerunner of the present type, 
having the rotating armature and commutator The first motor-propelled 
boat was driven by Jacoby’s motor, using 128 Grove elements as a source of 
power. The trial is said to have been made on the river Neva, under the 
patronage of the then Emperor Nicholas, and the boat, carrying twelve persons, 
travelled about two and a-half miles per hour. 

The next motor of importance was that of Elias, constructed m 1842 Its 
significance was, in the inventor’s anticipation, of the ring type armature, by 
winding his wire continuously around the periphery of a solid, continuous iron 
ring which rotated within a second ring : the field, also wound with wire and 
having pole pieces Elias’s machine could almost be considered a prototype of 
the idea embodied in the present type of the multipolar motor. In the same 
year Davidson produced an electnc motor of such efficiency that he was enabled 
to propel a carnage between Edinburgh and Glasgow, at the rate of four miles 
an hour Unfortunately we are unable to secure any description of Davidson’s 
motor or motor-carnage 

The two most important advances between this time. X842 and 1871. at 
which time began the real development of the electric motor, were first in 1835. 
when came the invention of the shuttle armature of Dr. Siemens, which was 
the suggestion of the drum armature, and 1864, when Pacinotti produced the 
toothed ring armature core This idea is incorporated at the present day in 
all the slotted armature cores, having the armature wues wound in the slots 
of the armature core and below or inside the penpbery of the core. 

All the earlier attempts to use the electnc motor commercially w’ere fruitless, 
mainly because there was no economic means of producing electrical energy, 
the onl)' available source of supply being the voltaic cell, which was not only a 
very expensive but an inefficient generator. The production of electncal energy, 
by the “ burning ” of zinc m sulphuric acid, is fully twenty-five times greater 
m first cost of zinc alone, while the energy produced is only about one-sixth 
that dehvered by the combustion of coal. 

With the introduction of the Gramme dynamo in 1S71, came the economic 
source of electrical energy' with which to run the motor, and it did not require 
long for the engmeers to realize that the necessary power could be transmitted 
by means of “ wires,” and that one of the machines could be used as a generator 
while the other w'ould run as a motor, or that machines which were built on the 
same general lines could be used either to develop, or utilize the energy developed. 

The electric motor may well be compared to the turbine steam engine, 
having both the fixed and rotating parts and havnng connection with the source 
of motive energy WTule the engine has one connection, with the source of energy’, 
a pipe connecting with the steam boiler or generator, the motor has two wires, 
one leading the energy from the source to the motor, and one leading from the 
motor back to the source of supply, makmg wliat is termed a continuous circuit. 

The motor is m matter of fact an dectncally operated magnetic engine. 
In theory it is an electro-magnetic converter or rotary power transformer, in or 
through the medium of which electrical energy may be changed or transformed 
mto a resulting mechanical energy manifest by the turning of a shaft, which may 
be fu^er manipulated or made use of by the use of pulleys and belts or gears. 

The motor of the present consists of tw-o parts, one of which, termed the 
field magnet, is fixed or stationary', while the armature, w'hich is another magnet, 
IS pivoted on a shaft and free to revolve or rotate around its axis, the shaft. In 
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its operation tfie motor depends first and fundamentally upon the so-called 
“ first hu- of magnetism,” uhich, concisely stated, is ” like magnetic poles repel 
one another ; unlike poles attract one another,” Secondlj', the available power 
of the motor or its capacity to do work depends upon the second ‘‘law of 
magnetism.” “ Tlie force everted between two magnetic pole., is proportional 
to the product of their strengths, and is ini'ersely proportional to the square 
of the distance between them, provided that the distance is so great that the 
poles may be regarded as mere points.” This is not literal]}' true, then, ivith 
the motor, as the poles present a considerable magnetized surface, but it does 
hold good in a given ratio to the square of the distance. Consequently the nearer 
we can present the core of the armature to the surfaces of the poles piece, within 
mechanical safet}', the more powerful will be the motor, of course, keeping m 
mind the magnetic strength and a second factor w'hich will be later explained 

To better comprehend the operation of the electric motor, let us presume 
the experiment with a horse-shoe magnet and a pocket compass. Placing the 
compass between the poles of the magnet, note that the nee^e of the compass 
swnngs round in a plane with the ends of the limbs of the magnet, w'lth the end 
of the needle which points to the nortli fiointing to the leg of the magnet marked 
” N.” If we carry the needle half round on its axis and release it, jt immediately 
turns back to its original position, or if we should turn the horse-shoe over, 
changing the relativ’e position of the limbs, the needle will immedately reverse 
its position. Now if we could provide means to constantly change the polarity 
of the compass needle, just before its poles swing into the plane parallel to the 
axis of the poles of the horse-shoe, then we should obtain a continual rotary motion 
to the compass needle as we do the armature of the motor. While in the motor 
the two magnets, the field and the armature, assume polar relations in obedience 
to the first law of magnetism. The " S ” pole of the armature will swing round 
in line Nvith and next to the ” N ” pole of the field magnet, and if the core of the 
armature was a permanent magnet having fLxed poles, when these poles were in 
a plane parallel with the axis of the polar extremities of the field magnet, with 
the opposing poles in juxtaposition, then the armature magnet would be held 
firmly m this position, refusing to turn further after coming to a state of rest. 
For this reason the annature of the motor must have a magnet core which can 
be highly magnetized and as readily demagnetized, or lose all but a very’ small 
fraction of its magnetism. So far as the phj'sical laivs of operation go, the field 
magnet might be a jiermanent magnet, but the motor would not be nearly as 
efficient as with the electro or electrically excited magnets. 

It is necessary’ then, in the operation of the electric motor, to pro\'ide means 
that will excite opposite, consequent poles in the core of the armature ; aLo to 
prevent the axis of polarity of this annature core from reaching a line or position 
parallel to the axis of the poles of the field magnet It is the force exerted between 
the opposite poles of the annature core and those of the field magnet m the 
effort to establish a state of equilibrium, or to bring the opposite poles in the 
same equal plane ; and providing means of preventing this condition from 
transpinng, by constantly altering the polantv of fk® armature core that wuses 
the armature to turn or revolve upon its shaft. This changing the polarity of 
the armature core is termed commutation, and is znamiipJated by the position 
of the brushes upon the commutator, which is reall}’ only the connection and 
contact between the ends of the armature mre», and the brushes are merelv 
sliding (or fixed) contacts which the commutator revolves freely between, and 
"■'hich in turn can be swTing round through a ctcle of limited range, thus altering 
or changing the position of commutation. 
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It is time-honoured to speak of changing the polarity of the armature, hut 
in matter of fact the relative points or regions of polarity of the armature are and 
remain fixed, while the armature turns away from these points as the influence of 
the field magnets endeavours to them around the axis on which the armature 
revolves or turns ; and in so doing keeps the armature rotating around its axis 
or revolving. 

The action of this magnetic force on the armature core is called the torque 
of the motor. Torque may be described as that action of force or forces which 
produces or tends to produce torsion (around an axis), the twisting force applied 
to turn a shaft. The power of the motor depends upon the value of this twisting 
force or the force tending to pull the armature core around until its poles are 
in a plane with those of opposing polarity of the field magnet, and a state of 
magnetic equilibrium established. 

The torque is equal to the force (magnetic) multiplied by the perpendicular 
distance through which it acts. The power of the motor is equal to the torque 
multiplied by the speed. 

We have very bnefly treated the mimetic part of the motor which is 
dependent wholly upon the electrical part for usefulness and efficiency The 
economy and efficiency of the motor as a converter of power, depends upon 
its winding and distribution of wire. 

A motor will run with electrical energy supplied to its armature alone, by 
inducing consequent poles in the polar extremities of the field magnet and turning 
to set its core m the same plane with their common axis. Operation by such a 
method of induction is not practical, both on account of the susceptibility of the 
field magnets to the perturbations of the armature, also to destructive sparking 
of the brushes and commutator. 

There are three vitally important considerations in winding the wire on the 
motor (fields and armature). The field magnets must be made very powerful 
in proportion to the armature. There shall be as little heat waste as possible, 
and the countcr-electro-motive-force generated in the armature shall be as high 
in relation to the energy operating the motor as practical or possible. The 
speed at which the armature turns should be as great as practical and within 
limits of mechanical safety for two reasons. As stated, the power of the motor 
depends upon the twisting force applied to turn the shaft multiplied by the speed 
at which tlie shaft turns or its velocity. We are also able to increase the leverage 
of the shaft, so to speak, by causing it to turn faster ; putting on a smaller pulley 
on the motor shaft or a larger one on the press or driving from a smaller gear 
on the armature to a larger one on the press. By being geared in this manner 
the armature does much less work per revolution than its maximum rate, but 
it will he more efficient, as there will be less electrical energ\' e.xpended, and the 
ratio of useful work done to the eneigv' expended will be nearer unity than w’lth 
the slower armature speed. The economy of the motor as a converter of electrical 
energj- to mechanical, depends on the speed at which we can run the armature 
and the ratio of decrease of this maximum speed under full load. It is a commonly 
accepted physical law that ** every’ action is accompanied by a corresponding 
maction,’ this f.act is of vital im]x>rtance in the operation of the electnc motor. 
The velocity with which the electrical energy acts through the medium of the 
armature wires is the pnncipal governing factor of the speed of the armature, 
out it the annaturc should draw a current equal in quantity to the carrying 
opacity or tlie armature conductors at the full voltage of the exciting generator, 
I wou < be a wrj’ extra\agant machine to operate. In fact, we could not operate 
1 n account of the cxcessne heat this current would produce in the conductors. 
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unless we interpose some resistance in the circuit to protect the wires or their 
insulation from destruction. 

Returning to the fact of the “ action followed by the reaction.” The 
electrical energj' acting through the medium of the armature wires creates 
a powerful electro-magnet in the core of the armature, as has been earlier 
stated. These wires are trai'dling or rotating in the gap between the 
armature core and the pole piece within a very strong magnetic field. The 
consequence is that these conductors are acted on by the magnetic force which 
they develop in the armature core, and in turn develop electncal energy acting 
in the opposite direction to the energy which excites the armature. This 
opposing force is called the counter-electro-motive-force, and is of the utmost 
importance in considering the action of the motor, because upon its e.xistence 
and magnitude depends the degree to which any given motor enables us to 
utilize the energy that is supplied to it in the form, or through the medium of 
electricity. In fact, this counter electro-motive-force is an absolute and necessary 
factor in the power of the motor, just as much as the velocity with which the 
exciting energy acts, to which it is proportional. 

No motor ever succeeded in turning or converting into useful work the 
whole of the electrical energy which fed it, for it is impossible to construct machines 
devoid of resistance, and whenever resistance is offered to energy, part of the 
energy in proportion to its velocity is wasted, in the case of electrical energy, 
in heating the wires or whatever offers the resistance. A motor which in running 
without its load generates only a low electro-motive-lorce cannot, how’ever well 
designed, be an efficient motor when supplied with energy at a high elcctro-motive 
force or vice versa. They must be supplied with electrical energy at velocities 
adapted to them. Even if a perfect motor could be built (one without fnction 
or resistance of any kind) it would not give an economical or efficient result, 
if the laws of efficiency were not obser\'ed in the conditions under which the 
electrical energy was supplied to it. 

Motors having an efficiency of ninety per cent, are considered in practice 
e.xcellent machines, Jfany persons at the present day are of the opinion, 
erroneously though, that the best motor will not convert over fifty per cent, of 
the electrical energy supplied to it at the terminals, to mechanical energy at the 
motor pulley. The motor which receives electrical energj’ at a pressure of 220 
volts, and generates a counter electro-motive-force in its armature of 19S volts, 
would have an efficiency of ninety per cent, as a converter of electrical 
energy to mechanical. 

It is not economy to o\ erload the motor in the smallest degree, for the moment 
that we impose conditions wjiich tend to decrease the speed of the armature 
too far from its maximum, »e cut down its counter eiectro-moiive-force. opening 
the armature coils to an inrush of current ini’erseJ}' proportional to the decrease 
of the counter electro-motive-force maintaining during the ixiriod of overload, 
provided that the eJectro-motive-forco is kept at a ma.\imum, Tlie result will 
be an excessive heating of the armature wires and an abnormal cost of energy’. 

Motors built at the present day {the majority) are so well designed that 
they will carry up to quite their full load with only a very slight variation in the 
armature speed, some not over two to three per cent. Such machines are truly 
‘‘self-regulating.” By '‘self-regulation” is meant that the armature does not run 
at an excessive speed or race when the load is taken off, and which maintains nearly 
a ma.\imum speed up to the jxjint of full load. No doubt the shunt-wound motor is 
the most practical scif-regulating machine for general usage, because of its divided 
circuit, the shunt field coil and the armature coils recei\'ing energj* indejiendent 
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letters foi the binding screws, common to the manufacturers, " L ” signifying 
line, "A ” armature, and “Sf ” shunt field, or, in the case of the common 
shunt motor, simply field. In the drawing, what is actually on the outside of 
the box is drawn m full line, while those parts and connections inside of the box 
are represented by dotted lines. 

The binding screw L is connected with the stud G, which carries a swinging 
arm H, governed by a coil spring n, with its energy counter-clockwise, is moved 

DliLGhLSM; 1 



by the handle o, over the contact points or buttons d, e, /, g. h. w hen an armature 
m comt-s in contact with the pole piews k, I, of a magnet J holding the arm 7/ 
as long as the circuit is complete or as the current is active in the circuit. 

The buttons d, e, /, g, h, represent the ends of coils or spirals of German 
sihcr wire, of wire of high resistance, connected through the last button h. with 
the bind ng screw /I , at the lop of the starting box. Tliis binding screw connects 
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with the armature of the motor. The object of these coils is evident, their high 
resistance absorbs the energy of the current, giving the armature time to come 
to speed before it receives its full current, urhen, owing to its counter-electro- 
motive force, it is able to hold it in check. 

With the lever resting on the last button h, the current passes directly from 
the binding post I., through the arm to the binding post A, and thus on to the 
armature of the motor without further obstruction. WTiile these coils of resistance 
are thus cut out of the armature circuit they are of further service, being auto- 
matically switched into the shunt circuit. As we have stated, the current 
divides really at the button b, in the starting box, between the shunt and armature 
circuits of the motor. It does, for when the arm H is resting on the button h, 
there are two paths for the current, one through the bmding screw A, directly 
to the armature of the motor and one back through the resistance coils of the 
starting box conversely connecting with the buttons' g, /, e, d, which is con- 
nected by the wire i to the magnet coil J, and by the wire j to the binding 
screw " S F," which is connected directly with the field coil of the motor. The 
resistance now' serves to protect the magnet coU on the starting box. 

A modification of this starting box, called a speed regulating rheostat, consists 
of more coils, and instead of the armature m being directly connected to the arm 
H, it works on an independent stud placed near the coil J, holding the arm H, 
on any of the buttons desired by a projecting dog. which engages the arm in little 
slots cut at its lower side around the axis G. Part of the resistance is in the 
armature circuit and part in the shunt field, depending upon the speed at which 
it is desired to have the armature turn. It will be only necessary to add that 
the more resistance placed in the armature circuit the slower the armature will 
run, because this external resistance will not permit it to generate its maximum 
electro-motive-force. It is, therefore, not economical to run motors this way 
onlj' for short periods of time. 

In the second diagram a compound motor is graphically shown. After 
consideration of diagram i, it w’lU be unnecessary to explain that the current 
bmding screw A , on the starting bo.x, is connected directly to the armature by 
the binding screw C. on the motor through the armature to the binding screw' E, 
but instead of E being connected directly with the line as with the shunt motor 
it connects with the series coil which in turn connects \vith the bmding screw’ F, 
to which also connects the end of the shunt coil, and both connect directly with 
the line, returning to the generator. The connections of the shunt coil as to the 
intake of current remam the same, but where the two circuits join upon leaving 
the motor instead of joining with the armature the shunt and the series coils join. 

Contraiy’ to a popular belief that a motor once properly installed needs no 
ftirfher attent/on, they need constant care/uZ adtenffon. The bearings need 
regular oiling, not only at such periods as they “ fairly scream ” for want of oil, 
but a small quantity regularly, e\'ery Monday morning, say. Around the end 
of the commutator, where the brush holders are insulat^ from the rocker arm, 
and any other parts w’here it is only a short space between e.xposed conductors 
(carrying current) and the iron of the machine frame, should be carefully wiped 
often to removed dust and oil. Do not allow the brushes to spark, an oiled pad 
touched to the commutator occasionally and the sparing use of sand paper 
(fine) are good practices. Watch the controller arm on the starting box, see that 
it rdeases every time the motor is stopped. Remember, ■' Cleanliness is next 
to Godliness," and care prevents repair. 

The ills to which the motor is inherent are few. The greatest cause for 
trouble with the motor is abuse, which includes n^Iect. 
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When the armature starts and before reaching full S})eed, either flashes and 
blows the fuses, or blows the fuses without a flash, you maj’ feel sure that there 
IS a “ ground ” or a cross connection between the inner and outer coils or layers 
of wires on the armature whicli connects the two halves of the winding The 
only remedy is rewinding the armature. This cross connection may not go to 
the core of the armature, consequently the magneto will not show anything, 
unless the end of all the coils are disconnected from the commutator and tested 
out w’lth their neighbours, when the trouble will become apparent. 

WHien two or more neighbouring coils arc crossed the armature will turn 
very slowly and spasmodically: this sj'mptom is called “creeping.” There is 
seldom any help e.'ccepting rewinding, unless the coils can each be removed 
without disturbing others. But armatures in which the coils are independent 
of each other like the Gramme ring type, are not subject to this trouble It is 
usually the drum armature that is afflicted with these two troubles, armatures 
m which it is impossible to remove the under layers or bottom coils without 
stripping the entire armature of its wire 

An armature which is grounded to the core will run sometime, unless another 
ground develops somewhere in the circuit, tlien there is trouble at once. Generally 
the current will jump the insulation at the end of the commutator unless the 
distance is too great. 

Sparking at the brushes usually denotes a wrong lead, or an overload. A 
negative lead iviU cause excessive sparking at the brushes. The spark is reddish 
and snappy. Reddish sparks which follow the commutator round, increasing 
to a bright glow and gradually dying away again, denote poor insulation between 
the commutator bars. A pinkish blue spark following the commutator round 
denotes an open coil in the armature, and it can be detected, its location, by the 
destruction of the insulation between the two bars and the blackening and eating 
away of the edges of the bar connected to the broken coil and its neighbour, 
following in rotation. A temporary relief is to solder the two bars together. 

There is very seldom any trouble mth the field coils : if there is, it is apparent 
in the magnet coil on the starting box. Sometimes this coil is also affected by 
dwelling too long on the buttons in starting the motor, though the result is generally 
apparent in the resistance coils. These coils often break after excessive heating 
simply from torsion in coding. The wires can be spliced and soldered. 

\yhenever there is trouble w’ith your motor, first open the mam sw’itch, 
slip pieces of card or other insulation under both brushes, then with the magneto 
try first the armature for a '* ground,” then the field, disconnect the brush holders 
from the terminal block and test them out with the rocker arm, then try the 
starting box. Every time a fuse blows, unless you are satisfied as to the cause, 
test the motor as stated for a ” ground,” and if there is none shows, rest assured 
there is internal trouble with the armature. 
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ELECTRO DEPOSITED STEEL. 


Blocli by 



By A. E. BAWTREE. 

the nature and possibilities of deposited steel 
the average printer seems wonderfully ignorant, 
wonderfully because its uses in his business are 
so great. The very largest firms, of course, 
steel-face some of their plates and blocks, but 
it is probably no exaggeration to say that not 
one small printer in one hundred makes use of 
the process. The half-tone on a draper's 
catalogue may only get 5000 runs at each 
edition, but if you get repeat orders every 
six months you will soon wear out the block. 
Those repeat orders are more likely to come 
along, too, if you print from a plate kept always 
fresh and bnght with a coat of sted than if 
the impressions are taken from one of soft 
copper, with the high-light dots worn dowi 
almost to nothingness. 

UTiat, then, is this steel deposition and how 
IS it worked ? It is generally called, among 
those who work it, “ Steel-Facing,” because its 
most general application consists of facing a soft 
copper or lead alloy plate \vith a thin film of 
steel, which, by its great hardness, greatly 
prolongs the life of the surface on the machine. 
To give some idea of the advantages of steel- 
facing. an engraved copper plate, such as a 
photogravure, which would show signs of wear 
after fifty impressions from the bare metal, 
should nut from fi^'e to ten thousand %vith this 


wonderful protecting covering. Half-tone blocks, 
too, printed on a colour machine under pressure 
that splits solid metal mounts, will yield from two to three hundred thousand copies 
with one face, and u’hen re-faced are as good as new. Rotary sterec», used for the 


production of the enonnous runs of patent medicine advertisements, will 3neld 
a full million copies when steel-faced upon a slight previous coating of copper. 

Reference was just made to re-facing, and this introduces another advantage 
possessed by the process, namely, that as soon as a face shows signs of wearing 
through, exposing the red copper in patches through the white outer surface, 
it can be dissolved away and a fresh one applied, rendering the printing surface 


as good as new. 

The steel-facing process, as we know it at the present day. was invented by 
a Frenchman, Henrj' Gamier, under whose instructions a patent was taken out 
(No. 667) in 1858 by E. A. Jacquin. This patent was sold-in i860 to, and for 
many years held as a monopoly by, Messrs. Virtue and Slessrs. Bradbury, 
Wilkinson & Co. The latter firm still claim to be the finest operators of the 
process in the world, a claim nhich is at any rate re«isonable if experieniia docel. 


So admirably drawn up is this patent sixjcification, that it lully describes 
the process as practised at the present time. Tliosc who are interested in the 
matter will do well to procure a copy, which they can do for the sum of 8d. through 
any money order office at a day or two’s notice. Tlie preparation of the solution 
as there described is as follows ; — Dissolve loo lb. of ammonium chlonde (Sal- 
ammoniac) in 1000 lb., i.e., lOo gallons of water. In this hang two iron plates, 
one as large as the vat will take, the other about one-quarter the size Pass a 
strong electric current through the solution, connecting the large plate to the 
positive side of the current and the small one to the negative The current, 
where power is not available, can be denved from five large Bunsen celb m series, 
renew mg the acid in the cells as soon as the current is found to be dying down. 
After about forty-eight hours the solution mil be ready for use. To steel-face a 
plate m this bath, solder a wire on to the back to suspend it by and boil it for ten 
minutes in a lo per cent, solution of caustic soda. Then scrub it with a soft 
brush w’lth a paste of ivhitenmg, moistened with a 5 per cent, solution of potassium 
cyanide. Scrub every trace of this paste away under a good flow of water and 
hang at once in the depositing solution, with the current supply turned on. If 
the vat is in good working order, the plate should become covered in about thirty 
seconds with a beautiful silvery dep^it of electrolytic iron. It is a mistake to 
call it steel, if by that is understood an alloy of iron and carbon. Tlie coating 
owes its great hardness partly to occluded hydrogen, but mainly to its close ciystal- 
line structure. In about ten minutes the silvery lustre will begin to die down, 
giving place to a slatey grey. Here comes in a tip not discovered at the time 
of the patent. Lay the plate on a clean bench in the sink and scrub the surface 
with a stiff brush and fine emety powder till the full lustre of the steel is restored, 
and hang again m the vat. Three or four thicknesses of steel can be built up in 
this w’ay, adding greatly to the durability of the printing surface, ^\'hen the 
desired amount of iron has been deposited, wash the plate thoroughly in an 
abundance of water and dry rapidly with clean absorbant rags. Finally, rub 
over with a httle oil to pirevent rusting from a stray drop of moisture. 

To remove a worn-out steel face, boil the plate and scrub with whitening 
paste as already described. Rinse well and brush over with a 10 per cent, solution 
of nitric acid till every trace of the old face has disappeared. Repeat the boiling 
and scrubbing, and the plate can be hung in the depositing %*at to recei^'e a fresh 
facing. 

A desire has frequently been e.xpressed for some means for obtaining 
thick deposits of steel, though it is doubtful whether such a jirocess would possess 
any great utility. The author has, htnvever, obtained from an eminent Russian 
electro-chemist details of a process which, in the writer's hands, has jnelded 
excellent solid steel electros jV of i*tch thick. Like many other good inventions, 
it is very simple. To one of the well-known steel-depositing baths is added a 
small proportion of sodium carbonate, and the thing is done. A thick plate 
deposited by this method is so malleable that it can be bent sharply double and 
flattened out again without cracking. Printing plates can be deposited in this 
way to a thickness of a thirty-second of an inch, and then built up mth copper 
to any d^ired substance where speed is required, as the iron takes rather longer 
to deposit than copper. 

In conclusion, the author’s advice to many a small printer is,^tr\' your 
steel- facing some of your plat^. The outlay on the plant is small, and, 
in addition to the advantages already enumerated, you will find that many of 
your colours will print the bnghter from plates that have received a coating 
of electro-deposited steel. 
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OIL PRINTING. 

By JOHN P. GLOVER. 


.-PKINTING, the new photographic cousin 
of the Collotype Process, has its rightful 
place in this issue of the Process Annual 
by virtue of its dose relationship to the 
well-known colloid processes, which pro- 
vide so large a part of the work of the 
process worker. This process is based on 
the property of the moist chromated gela- 
tine film, which, when exposed behind a 
negative, takes oily ink only on those 
portions of the image which have been 
aficcted by the action of light. 

The process gives results, in the 
hands of the careful worker, which perhaps 
I can best indicate by referring my reader 
to the examples in the last issue of this 
Annual, after page 236 (" A Bounteous 
Yield ”) and after page 52 ('* Ice Yacht 
sailing at Stockholm.") For precise 
examples of the process, one should seek 
out the famous oil-prints of the present master of the process, M. Robert 
Demach}'. of Paris. The chief feature is the verj' considerable "control " in the 
hands of the worker, a control permitting of the entire suppression of masses 
or details inimical to pictorial effect. 

If a sheet of paper be coated with gelatine, and treated with bichromate, 
it becomes sensitive to light, and if after printing behind a photograpluc negative, 
the bichromate salt be washed away, the moist pnnt will be found to have acquired 
ctinous if well-known properties. If a roller charged with greasy ink, be passed 
over it, or if a brush so charged be dabbed on to it. we find that where liglit has 
actcel, the ink will leave the roller or brush and adhere wholly or in part to the 
print, whilst where there has been no light action, tlie ink wall be refusetl, and 
the print left white. In the same way as witli CoHot>7)C (Sinop, for instance), 
rapid rolling, or light brush work, greatly increases the steepness of gradation 
in the picture, even to the strengthening or suppression of parts. Herein lies 
the unique control of the process. 

Before giving the detail of the process, I must add a personal note on the 
theoiy of it. Pure photographic writers seem to be puzzled to understand why 
they arc able to obtain satbfactory half-tones ; j-et the explanation is perfectly 
sinii>Ie. Tlie most ‘satisfactorj* jxipcrs arc found to Iw Carlion Final Transfer 
Pajiers, and it is well known that these arc prvjKirctl with a distinctly granular 
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On the printing press, if the hno should " sag ” or blister by becoming 
unfastened from the wood base, a few fine brads driven through it into the wood 
will hold it down, and will scarcely show if the job is worked thickly Fish-glue, 
chewed bread, “ mediums ” and other dehcacies peculiar to the craft, can make 
good any small accidental holes. Small 
designs, panels of decorative figures, etc , 
can be cut on an ordinary cheap kmfe-board, 
which can be bought for about sixpence, and 
IS, of course, ready mounted and can be cut 
without any preparation. 

Heavy old-style type, mostly lower case, 
IS the best to use around a hno-cut drawing, 
or the lettenng may be cut as well as the 
pictures. Plenty of heavy rules also help to 
preserve the character of the work Almost 
any old thing, from a cider press to a mangle, 
will serve to print a hno-cut 

It js true that lino-cutting is much 
easier than wood, but success %vith Imo will 
be hastened rather than delayed by beginning 
with the more refractory matenai. 

Designs for old-style wood-cuts consist of masses of solid black and shadow, 
no line being thinner than -^th of an inch. Their broad effect is their most 
conspicuous characteristic. For showy commercial work, where two printings 
are used, one ink should be dark and the other light and bright. For the dark 
inks (which are printed from the kej[ block) I have found black, green, violet 
and brown effective on various occasions ; the lighter inks I have found most 
successful are vermilion, orange or emerald. 

Very few readers of the Process Year Book will need to be reminded that 
designs have to be reversed on the blocks before printing. When the draiving 
is finished, it should be painted with waterproof black mk on thin bank post or 
tracing paper, which, when dry, should be firmly pasted down on the flat surface 
of white pear, rock maple, apple, plane or beechwood. If the run is likely to 
he a long one, and the design of permanent value, the back of the board should 
be dovetailed with harder wood to prevent warping. 

The novice can tell exactly how the drawing 
should be placed on his block by looking at the 
design reversed, by placing it at an obtuse angle 
to a looking-glass Blocks larger than about thirty- 
five square inches are cut on the plank. After 
some httle practice the design can be drawn direct 
on the wood. Wolff’s thick “ J ” soft lead pencils 
are the best for sketching bold designs on wood 
Tlie dark masses in the designs and their relative 
position to each other, constitute at the ■sam e time 
the success and composition of the work A sharp 
pointed stick of tj'pe-writer’s ink eraser will be 
useful for picking out light parts of the designs 
The artistic feature and essential quahty of a wood-cut, as distinct from any 
of la*! n black-and-white drawing, is that drawing is possible both sides 

\\ith brush or penwork, the two sides or edges of a line are drawn 






Wald. Zachrisson. 
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When the tracing is done on the wood, or the tracing paper beanng the 
design face doumwards On the surface of the wood is dry, cut around the outline 
uhere the black edge meets the uhile with a sharp pocket knife, or better still, a 
cobbler’s knife. Then wnth a sharp 
" V ” fool, clear auuy the wood on the 
outside of the outline, lea\ing the black 
part of the design supported by a good 
bevel approximating to the shoulder 
on a line block Next cut away with 
a gouge to the depth of about half an 
inch all the unwanted wood which has 
not been covered by the ink of the 
design As m wood-carving, the tool is 
pressed outward, and it must not be 
thumped or jerked If it is sharpened 
ever^' few cuts, it can be easily and 
steadily pressed fonvard all the tune. 
The larger the white space of the 
design, the more deeply the wood 
should be cut from the top surface. WTien wood-cutting for two-colour designs, 
taking the first block as the key block, it is a simple matter to pull a proof 
from it in any pale tinted ink, and to paint on thb proof in black waterproof 
ink where the second colour is required. 

In some parts of the design which need 
to be specially dark, it may be advisable 
to let the ink superimpose, i.e., to pnnt 
the second impression on top of the first. 

The method of cutting the second block 
is practically the same as the first, though 
the drawing will, of course, differ. Damp 
the surface of the block with a small wad 
of leather stuffed with wool, inking it with 
a little printers' ink ; or, better still, ink 
it \vith a small ink-roUer, lay a piece of 
tough thin paper on the inked surface of 
the block, burnish the back of the paper 
with a ruler, then peel off the paper and 
the impression wnll show your progress. 

When making the designs, especially if 
working on paper that is greasy by having 
been partially pnnted on, making offsets, 
etc., a drop of ox-gall in the water-colour 
ink will make it flow and cover easily. 

Small work, any size up to about thirty- 
five square inches, is best done on box- 
wood. Disused w’ood blocks which have 
been resurfaced can often be bought from 
old-fashioned dealers for a few peace each. 

They are, of course, not quite type-high, 

glued to the backs of the blocls will usually make them level, 
inose who are fortunate enough to possess a copy of the Process Year 
BOOK for 1904-5 can find facing p. 128 an excdlent design by Edward J. Burrow 
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illustrating the bold style of colour work for 
which lino-cutting is peculiarly adapted. 

Any reader who is lucky enough to happen 
on copies of the old English ballads and 
broadsheets, which were illustrated uith quaint, 
simple woodcuts of the kind described at the 
beginning of the article, uill have a splendid 
example of the style to follow, and the most 
suitable lettering to adopt. 

The late Mr. Andrew Tuer, an intimate friend of Phil 
Slay’s, was an enthusiastic collector and republisher of old 
chap-books. Fidd and Tuer, and Simplon Marshall, issued 
reprints of Olde ffriendes wyth ncsc "Faces (adorned with suit- 
able sculptures) in one thick quarto vok, 25s. Also, Crawhall's Chapbook 
Chaplets, uniform in price and size with the abov'e. Both were “ Emprynted 
at ye Leadenhall Pr^se both are typographical landmarks of one of the most 
fascinating periods in the history of the Art Preservative, and most are most 
usefully suggestive to the lino-cutter. 
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COLOURED LIGHTS FOR 
COLOUR WORK. 


By E. J. WALL, F.R.P.S. 


jnE ideal method o( working the three-colour process 
would he. I think, to use three plates, each sensitive 
to the required spectral region, and to illuimnate 
the copy in each case with alight which should only 
suit the required spectral rays. This would con- 
siderably facilitate the preparation of filters and 
inevitably shorten the exposures. 

Quite recently it has been announced in the 
German journals that Dr. Albert, of Munich, has 
placed on the market three collodion emulsions, 
sensitized respectively for red, green and blue-violet, 
which require no filters. Whether these are going to 
prove satisfactorj’ in practice remains to be seen. 

For process establishments the use of arc lights 
considerably facilitates matters, for there is no 
cuUy in obtaining impregnated or flame carbons, 
which will give distinct yellow and orange-red lights. 
As the use of different carbons for each exposure 
would necessitate a loss of time in changing the 
same, this might be brought forward as an argument 
against thdr use by the process worker, to whom time 
is a serious consideration. This little trouble has 
been entirely overcome, however, by the introduction 
of the "Tri-Ultra " lamp, figured on page 50 of the 
advertisements of last 5’ear’s Axsual. 

By the courtesy o! the editor, 1 have had an 
opportunity of examining these effect carbons 
spectroscopically, and a few of my tests are shosvn 
here%rith. It is obvious that taking an extremely 
pure carbon, and this term can only be used in a 
relative sense, for it is impoMible to make absolutely pure carbons, the light 
is ver>' nch m blue and Holct ra>-s and it will be almost an ideal light for 
use with the bluc-violet filter. Tlic richer this light is in green, orange and red 
rays, the darker must be the fUtcr, or probably, to put it more correctly, the 
poorer it is in the less refrangible raj-s. the weaker in colour w-e may make our 
filter, with a suitable plate and thus shorten the exposure. 

Tlie spectrum of sucli a carbon is shown in No. 2. 

Dealing next with the hgbt for the green filter e.xposure, there b not, as 
stated by the editor of this annual in last year’s issue of Eder’s'’Jalirbuch.‘’any 
preen cail>on commercially obtainable, but there should not be. as he sa%-s. anv 
difficulty in making the same. 
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One of the most brilliant green lights is given m the arc by silver. It is 
practically a pure green light visually ; examined spectroscopically, one at once 
sees that it is also rich m blue and violet. 

tVhy, then, should ive not use carbons with a silver uire core ^ 

It may be contended that the expense would be heavy ; but with metallic 
silver costing about half-a-crown an ounce, this need hardly be considered. 
Besides that, we need not 


use pure silver, for an alloy 
of silver and copper would 
give a greater intensity of 
green rays. The advantage 
of this alloy would be that 
if would give no rays 
towards the less refrangible 
end beyond A 5782. If 
the cost were a considera- 
tion we might use an alloy 
of silver, copper, nickel and 
cobalt, with which we could 
practically fill up the whole 
of the green region trans- 
mitted by the green filter. 
Unfortunately, however, the 
introduction of nickel and 
cobalt means increase in the 
blue and violet rays, not, 
however, an increase at the 
other end save for one nickel 
line at A 6176 and the 
familiar Ni line between the 
two D’s. 

I have been endeavour- 
ing to get alloj’s made on 
the above lines, but some 
commercial wheels move 
very slowly. Whether it 
IS possible to impregnate 
soft-cored carbons ivith 
aqueous solutions of salts of 
the above metals in suffi- 
cient quantity to be of any 
practical value, I am at 
present unable to state, as 
my experiments are not 



complete. 

• ^ green carbon, the next best are the j’ellow flame ones, for these owe 

calcium, whidi give us broad bands m the orange-red 
and the green, which, combined, give j’ellow. The wider we can make our bands, 
or stronger the lines in the green the better 

he spectrum of one of these yellow flame carbons is shown in No. 3. No 4 
^ows tne same taken through a green filter. The exact absorption of this filter 
us no , of course, be estimated from this, because photographing the arc 
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direct excessively strong lines in the region of what by reflected light would be 
complete absorption, naturally show themselves. 

Coming now to the red filter record, we have the orange-red flame carbons 
showTi in No. 5, and through the red filtCT in No. 6. These are very satisfactory 
and the light is distinctly crimson, this particular hue being due to the admixture 
of the violet raj^ with the red. It would be possible, of course, by the use of 
other salts than those used, to make the light still richer in red rays, but it must 
not be forgotten that the more salts introduced into the arc, the greater the 
trouble from spluttering and wandering of the arc itself. It is even possible by 
using certain salts to have an arc which fiiactically travels round and round 
the hard carbon leaving the soft impregnated core as a molten bead in the middle. 
The light from such an arc varies enormously. 

In taking the accompanying spectra, the positive crater was cut out of the 
field of view as far as possible, by making the lower carbon the positive and 
focussing the arc itself on the spectroscope slit by means of a condenser. 

To amateur workers, who may not have access to arc lamps, the above notes 
may not be of much interest, there is no reason, however, why they should be 
debarred from using coloured illumination for stiU-Ufe subiects, as I think will 
be well seen from Nos. 7 and S. The former is the spectrum of a panchromatic 
magnesium flashlight, whilst No. 8 is that of burning magnesium nbbon. No. 7 
distinctly shows how much richer in orange and red the panchromatic mixture is 
and the few trials I have made, distinctly prove that in practice the colour 
rendering is far more satisfactory with these than ordinary magnesium The 
tune of exposure is so much shortened, too, that it is an easy matter to amuse 
oneself, on a unnter evening with making three-colour negatives. 

No. I is merely a daylight spectrum for comparison All the above were 
taken under, as far as possible, similar conditions, ivith a metallic grating spectro- 
scope. It would have been possible to have recorded more m the red or more in 
the ultra-violet ; but in the former case w'e have reached the practical limit of 
red sensitiveness of the plates used, and In the latter the absorption by the glass 
of the filters and the lenses soon comes into play. 
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AN ARTIST’S DIGRESSION. 

By A. MURRAY. 


HAT one may shift his sphere of operations 
without being subject to adverse comment 
might be taken for granted m the profes- 
sional life of to-day, with its spirit of adap- 
tability to new conditions and changing 
environments so ever alert. Yet I am 
critiased for laying aside the brush and 
taking up the camera as a medium of expres- 
sion in art. 

My orthodox brother artist will have it 
that I am under a heterodoxical delusion if 
it is imagined that 1 can produce by operative 
means what the cunning of the Kand alone 
is fitted to accomplish. He accuses me of 
avoiding the painstaking persevering work 
which reveals the soul of art sentiment 
within, and urges that no further serious art 
production need be expected from me since 
my medium of expression is limited to that which an optical lens can transmit. 

The art critic, again, pronounces this step as a digression due to sheer inability 
to express myself with the painter’s utensUs and that I seek success by a method 
which will come more readily to my hands. There is perhaps more questionable 
reflection cast upon my powers in this latter comment, and yet there is but small 
comfort in turning towards some of my photographic friends, who, though willing 
to welcome any artistic ability that might be brought within their sphere of 
labour, yet are ready enough to question my unconventional methods of work. 

That a novice in any sphere, who has a spark of originality in him at all. 
will be Unconventional, might also be taken for granted without having it put 
down as unlicensed meddhng ivifh the fundamental principles of the art. Yet, 
I am barely within the field when my mode of procedure is questioned, and they 
begin to budd walls of manipulative technicalities to keep one m the authorised 
ruts. I ^ asked to discard my bmsb, except for mounting purposes, and to be 
conscientious m the use of my pencil, if I venture to use it at all ; in short to have 
a regard for truth as stated by the optical lens, and not to thrust in my own 
version of what it should be. Such doctrme might so influence some as to cause 
them to retrace their steps ; however, I have more grit about me than to allow 
these conventional punsts to have all the say in the matter. 

Were I devoid of an ideal and without a message to convey through my art, 
or saw no means of adapting any photi^raphic process to my purpose, I would 
not pursue this course, but since the medium is extending its facilities for artistic 
treatment and giving greater freedom for manipulating its operations according 
0 the Will and taste of the artist, I feel sure that I am but one of many who are 
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COLOUR PHOTOGRAPHY. 
THEORIES OF VISION. 

By CHAS. GRAVIER, 

Editoy of " Li Monitiur dela Phoiographte " (Translated by E. Mult.) 


think that we ought to mention the 
principal theories which have been pro- 
posed for explaining the " visibility ” of 
the colouration of bodies. To begin 
wth, we are a little sceptical about the 
utility of these theories We certify, 
however, that- — the moral sentiments of 
the honest man excepted — we are ready 
to abandon the opinions which we may have, 
when It is demonstrated by expenence that 
they are wtong. This was a maxim of 
Che\Teul’s. 

The colour of bodies is the result of a 
particular sensation ; it is of a psycho- 
phj'siological order, and through this fact it 
can only be presented under the form of a 
hypothesis, and as a consequence is contest- 
able. The principal theories, not going farther 
back than the last century, are those of 
Young, Helmholtz, Maxivell and Hiring. 

That of Young adopted by Helmholtz, 
and aftenvards by Maxwell, admits that there 
exist in the retina three kind's of different 
nervous fibrils, of which each is capable of 
feeling only one of the three elementary 
fundamental colours, as they are called. 

Thus, one of these fibres is only sensible to 
red ; the other to green and the third only to violet or blue. Each of those 
fibres possesses accordingly a specific energy. 

It is from these three fundamental sensations of red, green and violet that 
all our chromatic sensations result. The excitations of these hypothetical fibres 
are pro\ oked by the more or less energetic undulations of the ether, an imponder- 
able fluid transmitting simply the vibrataiy energy of the residue of the light 
not absorbed by the bodies. 

The three kinds of fibres have not so far been perceptible. Young and his 
followers admit that, according to the vibratory speed of the different waves, 
co^espondmg to the transmitted colourations, these fibres are at the same time 
indindually and simultaneously more or les s exdted, and it is that wliich causes 
the different shades to be perceived. 

To provide his theory with a basis Young produced a graphic table constituted 
of three cun, es overlajipmg each other more or less according to the shade or 
the pure defined colour. 
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These curves have been modified by the different physicists or phj’siologists 
(Helmholtz, Maxwell, etc.), who have admitted the theory of Young, which 
proves that the sensations of the colours are different according to individual 
examination, and it is this we beg our readers to note. 

The undulatoiy theory of Fresnel h^ been discussed for about ten 
years. “ Fresnel thinks the vibration b peq>endicular to the plane of 
polarization. Norman regards it as parallel to thb plane. \Yc have sought 
for a long time for an txperimenliim cruets which would enable us to decide 
between the two thcones. and it has not been lound.” (H. Poincar6). 

“ The formula will retain its practical value. Only instead of corresponding 
to the vibratory state of an imponderable elastic medium should the period 
perhaps be attributed to the helicoidal movement of a corpuscle . . . unless 
one resigns oneself to not giving any explanation, and being content to use an 
instrument of which one does not know the mechanbm.” (O. de Lapparent). 

These are two members of the Institute, who speak thus of this theory*, 
which one desires photographers should become impressed with so as to arrive 
at photography in colours. We. however, do not insist upon it. 

The thcorj’ of Hiring b of lumino-physiological order. There exi<t six 
simple sensations of vision ; all the sensations resulting from their various 
combinations. These fundamental, elementary sensations which are disjx>sed 
in antagonistic pairs or couples arc— black and while, green and red, blue and 
yellow. The four last are the four simple colours. These six fundamental sensa- 
tions exist aiwaj-s at the same time, but some between them arc. one may say, 
an act, w hilst the others are too weakly excited to su^l)a5^ wdiat the psychologists 
call the sill of the conscience ; they remain below’, but they exist nevertheless. 

W'hat U the organic substratum of these six elementary sensations ? Tlicy 
are not here ner%’ous fibres, as in the theory of V'oung-Helmholtz. but equally 
hypothetic substances called by Hiring psycho-physical substances or \‘isual 
substances, and it is from the chemical changes which these substances undergo 
when the organ is working that we should be able to deduce their phj’sical cause 
—the elementary functions %yc sj^ak of. Bv supposition, a photo-chemical 
phenomenon takes place here, which recalls Just what one knows alwut the 
destniction and regeneration of the purple of the retina, as described by Boll 
and KuUne, which w ill help in understanding the theory' of Hiring. 

If the sensation b due to the disassimilation of the visual hypothetical 
substance, that of the black, which takes place without direct excitation of the 
light, results on the contrary from a state of an organic reparation or assimilation. 
When llie assimilation and the disassimilation balance each other, wc have grey. 

Tlie disassimilating colours are white, red and yellmv, the assimilating 
colours black, green and blue. 

In the two preceding theories, which we have only touched upon superficially, 
because the examples would lead too far, the tilings take the same course and 
each of them has its defenders. Wlicn the fatigue for one of these colours makes 
the sensation disappear or diminish, the other colours can be jierccived, but 
the complementary’ colour »> the dominating one. Charpentier distinguishes 
the alsolutc sensation, as luminous sensation and chromatic senvition, the 
first one being ^ecn at first and serving as e.xatatmn to make the second one 
apparent. He is not of the opinion that the explanation has to be sought in the 
layers of the retina. 

Chevrcul was not a swpj>orUT of the hypothetical doctrines, he cstabli=,l!«l 
tlie phenomena of chromatic contrasts without explaining them, as he did not 
want to discu'S a phenomenon trithout experimental evidence. We believe 
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RECENT ADVANCES IN 
COLOUR PHOTOGRAPHY. 

By Dr. HENRY E. KOCK (Cincinnati, O). 


URING the past ye.ir three new processes in 
colour photography have been brought forth 
that mark a distinct advance on all pres’ious 
efforts They all are along lines of advance- 
ment indicated in this Year Book some three 
years ago, the most prominent tendency being 
toward the one-plate exposure. 

The first process to be discussed is the one 
from which the author promised great results if 
successful, the one by Lumi&re Bros., of taking 
granules and dyeing them with the three 
primary colours. The experimental success 
and the manufacture on a large scale are two 
entirely different problems, and from last 
reports I have it that the Lumi6re Company 
hopes to bring the plates on the market in the 
near future. They ha\e decided to use 
granules of potato starch for the basis as 
colour bearers, but the details of procedure have still to be made public. 
Whether the resulting pictures are to be unicate or not is still to be answered, as 
this depends cntirel}’ on the colours used in dyeing, the method of development, 
and whether it becomes necessary' to invert the silver image or not. Of all 
the methods this one appears on its face to he the simplest. That it is not as 
simple as first sight and thought suggest is evidenced by the fact that the Lumierc 
Bros, have been working along these lines for at least two years. From their 
previous successes it is doubtless that their untiring effort will at last prove 
successful. 

Another process that bids fair to be more or less successful is one brought 
out by the manufacturers of Uto paper. Dr. Smith & Co., of Zurich, Switzerland, 
under the name of Hexagonal Plates. These differ from the irregular granule 
plates of Lumiere, in having a regular pattern, hexagonal in form, made by the 
intersection of lines of the primary colours. 

The greatest difficulty of success lay in the fact that an emulsion could not 
be made that was equallj* sensitive with regard to rapidity to all three colours. 
The details of procedure are more or less the same as in the next proce<s to be 
described, and will be taken up in detail tliere. 

Tlie last and at present the most important new proct^is of colour pholograpliv 
is based on the principle of Professor Joly, of Dublin, and was worked out by 
I.ouis Ducosdu Hauron with the assistanceof Mon-r. Ber^egol. \ny«ized plate can 
be made, time of exjvisure is short, the manner of manipul.ition is simple, tlie 



colours true to nature, but the results are always unicate, i e., as many pictures 
as original exposures, and no more The plates, called Omnicolour, are prepared 
as follows • — First, covered with a substratum of gelatine. Upon this lines are 
printed at three angles, the first colour with grease ink, the second colour with 
grease ink showing an antipathy fra* the first ink, in this manner preventing 
the overlapping of the two colours ; the third colour is laid on by immersing 
the plate in an aqueous dye. This stains only the gelatine not covered by the 
first two grease inks, as these repel the aqueous dye. Of course, the width of lines 
IS gauged so as to have an equahty of all colours To correct the difference in 
intensity of colours, and prevent over-exposure of one colour, an emulsion is 
prepared for two colours and a compensatory filter equalizes the time of exposure, 
which IS for full lens opening |th of a second Upon this filter surface the regular 
emulsion is spread and allowed to set The plates are placed behind the com- 
pensatory filters, with the glass side toward the lens, so that the light passes 
first through the glass, then the hne filter and then stakes the emulsion. After 
the exposure, the plates are developed like an ordinary dry plate After 
development, the negative image is destroyed by means of potassium bichromate 
solution, to which some strong mineral acid has been added. After two 
minutes the negative picture heis disappeared, and the silver emulsion shows up 
the picture as a positive by transmitted hght. This is reduced, after washing 
m sodium sulphite i 5 and then in water, by placing the plate face down in 
the developer and allownng white light to fall upon the back of the plate In 
this manner the negative is inverted to a positive, which shows up as a true 
reproduction in colours. After fixing and washing the plate is dried and 
mounted as a transparency. These transparencies are marred, of course, like 
a three-colour prrnt by the cross-hatch, but thrown on the screen as -a 
tran^arency this becomes indiscernable at three feet distance. 

The Omnicolour plate does not permit snap-shot photographs, but 
neither does any other natural colour method , the register, however, is perfect, 
and there are no overlapping edges nor are there colour fringes to slowly moving 
objects, as waving trees, etc., that mar the separate three-colour pnnt. 

It may be suggested by some that there are several cameras attempting 
to obtain by means of mirrors or pnsms three separate exposures at once, but 
of all these reported and claimed inventions the market still aw-aits the amval 
of such a successful camera. 

This process, then, is the most successful of all colour methods, whose 
advantages have been enumerated before, and all that remains necessary to 
make a perfect colour photography method is to be able to pnnt multiple 
positives from one plate and these upon paper. 

Perhaps the application of Dr. Smith's Uto paper, based on Neuhaus’ and 
Worel s e.xpenences, might be tried to obtam numerous prints from such a positive, 
but this would necessitate a stopping and taming of the film to ensure true right 
and left. 
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A WORD ABOUT 
COLOUR WORK. 

By C. REAL. 



^HE progress of colour reproduction during 
the last few years has exceeded the ex- 

■ pectations of those engaged in this class 

■ ■. of work, and it must g\\ e them the greatest 

satisfaction to look back on the achievements 
of the past. 

The voices of those w ho predicted a com- 
plete or partial failure have been effectually 
silenced, and those who looked upon this 
departure of process work with doubts in their 
minds have bwn compelled to alter their news 
and to modify their arguments ; for since colour 
work is no longer in the experimental stages but 
has become a power in the process world, its 
success and possibihties are no longer debatable 
points. 

A process that is capable of facsimile repro- 
duction, both in texture and colour, was bound to 
leap into prominence, and could not fail to attract 
favourable consideration. But he would be a 
bold man who would declare that perfection had 
been reached, for it is impossible to foresee the 
de\-eIopments the next few years may bring, nor 
can the possibilities of such a process bte estimated. 
The growing interest that is taken promises a 
by Phoiograph bT Steady and perfecting improvement, and it is a 

.KB & rt.i.j.111 R Bs.io notable fact that the most prominent firms (who, 

it may be said, are specialists in this branch of 
photo-engraving) are by no means satisfied, but are conducting persistent trials 
and e.vpenments in new directions, and this augurs w^ for the future. 

.Ifainiy four points efaira the attention of the investigators, and they are — 
firstly, to do awa}' with the colour filters and bring the emulsions to such a state 
of perfection that it will be possible to get by emulsion only such a separation of 
colours as ii. now only obtainable by the conjunction of filters and emulsion. 
Then there is the question whether to use half-tone dots for all colours, or to 
have a combination of dot and line. 


I HAC padol'd I 


Several houses use line for their red and yellow, and dots for blue or key, 
but to re\-erse the way, as some are inclined to do, seems not ad\-isable, for it 
must be borne in mind that by the use of a single line screen the details suffer, 
and to have a lack of detail in either key or blue {which latter in three-colour 
work is practically the kej') is detrimental to a good reproduction. 

Tlie angles under which the respective screens ought to be ruled also come 
in for their share of attention, and in tlie jmxluction of a good colour print the 
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all lenses are the same speed. I wish to say, most emphatically, that it is possible 
to obtain equivalent negatives with different lenses with a difference of 300 per 
cent, in the exposure with the same equiv*a]ent aperture and on the same plate. 

Take as an example an average lantlscape with near foreground as sub)ect 
in best summer light with a pLatc of the sjiccial rapid t)’pc about Wynne 7S. 
This, according to the Wynne meter, will require |ths of a second at //33, and 
w’lth the ordinary rectilinear lens, whose full ajierture is //8 this will probably 
be quite correct, but with a Goerz anastigmat, whose full aperture is 1 /^ 5 and 
also stopped down to //32, the same result can be obtained with an exposure of 
ith of a second or Jrd of the other exposure 

Now, how IS this ? I commenced by saying that I pinned m\ faith to an 
Actinometer, and so I do, but I do not follow the maker's figures w hen I am using 
rapid lenses. 

The Hurter and Driffield Actinograph is the only instrument that 1 have 
seen that attempts to give any vanatwn of exposure for different types of lenses, 
but their variation is not nearly sufficient and tends rather in the opi)(>site direction 
when considering the modem anastigmats. 1 will indicate the reason for the 
difference in speed of lenses of various apertures bj’ a verj' 
simple lUuslTaiion. 

Let A-B represent a lens whose diameter is Jth its focal 
length, that is to say, a lens of 8 inches focus would be 1 inch 
diameter ; let D represent a diaphragm whose diameter js 
the (oCal length of the lens, that is y/i6 ; this diaphragm 
collects and passes raj-s of light from the whole surface of the 
lens, not only from a certain space in the centre. 

Now let Ai-Bi represent a lens whoso diameter is jth its 
focal length, which in the case of a lens of 8 inches focus would 
measure 2 inches in diameter. 

Does it not stand to reason that such a lens would transmit more light through 
the same size aperture in this case //i6. which is just the same size at //iC m 
the /^8 lens, but which collects its light from practically four times the area of 
illumination ? How then can all lenses be the same speed at the same equivalent 
aperture ? 

Before proceeding, I would hke to relate a hltle experience I had last summer 
on the North Wales coast. I was snap-shotting W’lth an //G lens on the shores 
of a beautiful bay and the light was at its very best, that is seconds test by 
the Wynne meter. The subject was a nice bit of rocky foreground m good light, 
the bay dotted here and there with boats and on the further side a couple of 
mountains. According to my usual method I found the exposure to be 4\Tth 
of a second at f/iz, using a rapid film WTiile 1 was making my exposure, a 
gentleman arrived and erected a tnpod with a j-plate Goerz-Anschutz camera 
attached, and after focusing made an exposure ; then he turned to me and 
remarked on the beauty of the scene. Naturally the conversation turned to our 
apparatus and after telling me that he was using a 4-8 lens and the same films 
as myself, he remarked that he was giving ,Vth of a second exposure at f/i 6 . 
Whereupon I remarked that he was givuig at least double what he ought to give ; 
he replied that he was using so-and-so’s exposure tables and he doubted if 1 was 
correct. However, 1 persuaded him to make another exposure giving just half 
of the previous one, and judging from what I obtained from my exposure, I have 
no doubt as to which was the better negative, 

Since then I have bad some expenence with a similar lens, and I find that it 
is much faster than my //6 at the same working apertures. 
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Since this experience, I have spent a few da3'5 on tramp with a photographer 
whose business it is to make negatives for post-cards for one of the publishing 
houses, and on comparing his exposures with those indicated by three different 
exposure meters and tables, I found that he was gi\'ing just half. He was working 
with an. //6'5 lens and had found his exposures by experience. 

Well ! “ so far so good.” The next question the photographer will ask is : 
” ^^^lat is the good of exposure meters if they are incorrect ? ” The answer is 
that each worker must decide for himself wtuit the normal speed of his lens is to 
a certain speed of plate (and I think that every' one will agree that it is better to 
find a plate that suits one and stick to it). 

I will now’ endeavour to indicate the way to use an exposure meter success- 
fully for all classes of subject, ivithout calculation of any kind, providmg it is 
within the scope of the meter, and I must say that up to the present there is no 
meter on the market which covers all the ground, but as I have had the most 
experience with the Wynne meter, I will describe ray method of using it. I 
first decide for myself what exposure gives me the best results under any fixed 
conditions of light and subject, say a landscape with near foreground slightly 
in shade, which we w-ill call our normal. 

Suppose the actmometer test is two seconds, and I find that one second 
exposure at //45 wiU give me just the quality of negative I am seeking, then if I 
set //45 opposite one second on the Wynne meter, opposite two seconds will be 
found //64. and that is the normal speed of that plate to the lens in use. 

Now if instead of calling //64 the speed number, we call it the normal subject 
number and then calculate a table from this which will give us a different number 
for each class of subject, we shall arrive at a workable and easy method of deciding 
the exact exposure necessary for any and every’ subject. 

On the back of the W}mne meter is engraved a table which tells us hoivmuch 
to divide or multiply tiie normal exposure for exceptional subjects, but as this 
entails calculation every time, it is better to do this once and for all and make 
a table as follows: Open landscajje without near foreground, open lake, river 
and beach scenes. Here the table says, divide by then set //45, our exposure 
diaphragm for the normal subject which required one second e.xposure, opposite 
to \ on the exposure scale, then opposite to the actmometer time, two seconds, 
we find //90, this will be our subject number alway-s for these subjects. 

Next we get sea with ships, snow' scenes, white statuary, open panoramas, 
divide by J. Set y/45 opposite \ and opposite 2 seconds we ^d //128 ; this 
will be our subject number for any of these. 

Sea and sky Set //45 opjjosite the nearest to 5^, and 

opposite 2 seconds we find f/z22, w'hich is our subject number for sea and sky. 

At the other end of the scale we get the subjects that require more than 
the normal exposure, such as portraits or objects near the camera ; the table 
says times normal. Set //45 opposite ij and we find f/$6 to be our subject 
number. And for extra dark objects near the camera, twice the normal, which 
will give us //45 as subject numbw. 

We no%Y have a table which reads as follows ; — 

Sea and sky f/222 

Open panoramas, etc. //128 

Open landscapes, etc //90 

Normal f/64 

Portraits or near objects 7/56 

Dark near objects //45 

This table, when the figures are accurately adjusted to the plate and lens in 
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The second point which will probably produce trouble is the vanation m the 
development factor of the plate. Different batches of the same plate require 
different times of development. Thus for instance, taking three successive 
batches of a bathed plate, all bathed and dned within a fortmght, the first batch 
required for the development of a landscape 


at 65 deg. Fahrenheit 7I mins. 

the second „ „ mins. 

the third „ „ 8^ mins. 


And these vanations are by no means extreme, but simply selected at random 
If our three plates require different times of development to obtain the same 
gradation we shall, if we develop them for the same time, get three different 
gradations resulting, and if we photograph a scale of greys we get different tints 
at different ends of the scale, so that the high-hghts may be bluish, the deep 
shadows rusty If. on the other hand, we attempt to develop our 

plates for a time to get even gradations, w e have before us 
a task from which the most skilful might shrink ; and it is 
extremely improbable that we shall have any plates left 
by the time we have settled on the ratio and the time of 
development, if we started with a dozen of each kind 
So that from both these points of view great 
advantage is attached to the use of one plate. The 
time of development for all three negatives must be 
the same, and the differences of gradation will only be 
the slight ones inherent in the plate, and due to the 
fact that to some extent the gradation of a plate varies 
with the colour of the light to which it is exposed. 
Moreover, such vanations as may occur in the colour 
sensitizing will be slight, and can easily be indicated by 
the plate maker, wMe vanations in the intrinsic speed 
of the emulsion will merely affect the duration of the 
exposure, and not at all the ratio of the exposure. 

When dealing with half-tone negatives taken direct 
through the half-tone screen, these considerations 
scarcdy apply. The gradation is tlien fixed by the 
screen, and I'ariations in the ratio are of small import- 
ance in a process studio, where a negative can always 
be repeated at once, and a large number of plates of 
the same batch will be ordered at the same time, the 
operator becoming rapidly used to that batch 

All these considerations apply to commercially- 
bathed plates, which can be relied upon to present 
regularity and homogeneity throughout a batch. An 
important consideration as to the relative cost of using 
commercially or home-bathed plates is that the latter 
VMy greatly in speed even when made at the same 
time, so that an operator cannot find the ratio for a 
set of large negatives by trials with small plates. 
.\nother disadvantage of home-bathed plates is that 
The Lattice Window such things as ratio and speed tests, which are found 
Bi«kb, defimtely for the whole batch by the plate maker, .are 

HalfTomk means convenient measurements to make per- 

E»c«*vi>.oCo sonallj’ on a small scale. 
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A COLOUR-SENSITIVE 
COLLODION PROCESS. 



By ARTHUR PAYNE. 

^ANY years ago, to be exact, m 1873, Messrs. 
Henry Greenwood & Co , of London, 
published a pamphlet entitled “A new 
wet collodion process/' written by Thos. 
Sutton In brief, Sutton’s process 
required the use of a bromized collodion that was 
sensitized m a strong silver bath, the free silver 
nitrate was then washed out of the film and a 
gelatine organifier applied, after which the plate 
was exposed, washed, and developed with an 
alkaline developer In the preface to this pamphlet 
The Oed Boatkovse the author says that his method is based upon a 

Block by Ph«togt»phby ^ method published some years ago by Major 

>URSHALi.ENGl>AviNa Co F H TlFtON RuSSCll 

A perusal of the pamphlet shows that the 
author failed to comprehend the difference between the chemical and physical 
development of a collodion negative, for he repeatedly comments upon the many 
advantages possessed by his method over the old wet'plate process, in uhich the 
silver is deposited by means of an acid developer upon the surface of the film, 
whilst in Sutton's process the image is embodied within the film itself, and is 
formed by the use of an alkaline developer. As a matter of fact, the bromized 
collodion plate, when sensitized and washed, is analogous to a coUodio-bromide 
emulsion, and possesses aU its characteristics ; therefore Sutton used a misleading 
title when he referred to it as " A new wet collodion process.” for his only 
Justification was the fact that the plate was exposed in a moist condition. 

In Penrose’s Pictoriai. Annual lor 1903-4 hlr. W. T. Wilkinson published 
an article, on page 84, entitled “ A new wet collodion process,” in which he showed 
the possibility of using this process to obtain a colour-sensitive collodion film. 

The purport of this article is to describe an adaptation of these processes 
by means oi which a colour-sensitive collodion film may be prepared that possesses 
all the properties of a coUodio-bromide emulsion, and. moreover, produces a 
film with a remarkably fine gram. Furthermore, it is a process that may easily 
be earned out by anyone acquainted with the procedure of wet -plate photography. 

The plates are prepared by coating well-cleaned and substratumed glass 
with a collodion containing about 12 grams of a bromide salt to the ounce, or 
Maw son’s bromized collodion (which is sold ready for use) may be used Tliis 
collodion film is sensitized in a strong silver bath, which should be kept up to 
a strength of about 70 grams of silver nitrate per ounce of solution. 


Silver nitrate . . 
Distilled water 


Silver Bath for Bromized Collodion. 


2 ounces avoir. 

12 ,, fluid. 

Tins bath IS used in a neutral condition to obtain the highest possible sensitiveness, 
and in tins state it generally gives a clear plate. The plate must be allow ed to 



remain in the bath until a rich creamy film is produced ; this usually requires an 
immersion of from five to ten minutes, the exact time depending upon the tempera- 
ture of the bath. As the plates are removed from the bath and drained, they 
are immersed in distilled water contained wi thin a grooved porcelam tank, or 
other utensil. When sufficient plates for the work in hand have been prepared, 
or the tank is filled, the plates are allowed to soak m the distilled water for at 
least five minutes, this water is then poured out into the residue cask and the 
tank again filled uith distilled water, and the plates allowed to soak for another 
five minutes ; this operation is repeated four times, until the plates have 
been soaked in six changes of water. Thej' are then allowed to remam within 
the tank, covered with water, until they are required for use. It is probably 
hardly necessap^ to mention that none but the first wash water is worth saving 
among the residue. 

These collodion plates are now m a suitable condition to be colour-sensitized 
by means of most of the dyes that are used with collodio-bromide emulsion, so 
that it is possible to substitute these collodion plates for the plain emulsion whilst 
still continuing to use those colour-sensitizers and light filters to which the operator 
is accustomed. The dyes are applied by flowing over the plate a very weak 
solution of the dye in alcohol, of a strength of about i m 50,000. 

The plate may be sensitized for the yellow pnnter in three-colour work by 
flowing over the surface a weak (about i per cent.) solution of silver nitrate. 
Or the plate may be sensitized in a similar manner wth the following solution 
of silver eoside, in which case it \vill be necessary to cut out the yellow and green 
rays of light by means of a light filter, as the plate so prepared is sensitive to 
these colours : — 


Silver Eoside Solution. 

Eosine yellow (x per cent. sol. in alcohol) i fl. ounce. 

Silver nitrate (10 grains to the ounce of ivater) i fl- ounce. 

Methylated spirit (industrial) 5 A- ounces. 


Dissolve the precipitate by adding, very carefully, one or two drops of ammonia 
whilst the solution is well stirred, being careful to use only sufficient ammonia 
to dissolve the eoside of silver. 

Plates sensitized with silver eoside must be manipulated in a red light, and 
it is necessary to wash all traces of this solution, or the silver nitrate solution, 
out of the film after exposure and before it isjplaced in the developer. About 
two minutes washing under the tap is usually sufficient The silver eoside solution 
is also used for the preparation of the red (pink) printer, and also for the preparation 
of yellow and green colour-sensitive plates. 

For the blue (green-blue) printer a capital red sensitive plate may be prepared 
by flowing a very weak solution of pinacyanol in alcohol o\er the film for aiwut 
two minutes. The best strength of solution to use is i in 50,000 parts of alcohol, 
and the dyed plate should be washed under the tap for two or three minutes 
before it is drained and exposed in the camera. Plates prepared in tins manner 
may be safely manipulated in a fairly bright green safe light, and they do not 
require to be washed between exposure and development. 

Tliese plates may obviously be de\'eloped with any developer that is suitable 
■ior collodio-bromide emulsion, provided that the strength is adjusted to suit 
this process, and I have found the following hydrokinone developer to give excellent 

results. 




Wattage & Gilbett. 


FENCING POSITIONS. 




THE OLD MILL. 
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THE FREY PROCESS. 


process being a screcniess method of reproduction gives 
^M| plates of any reasonable size. Messrs. Frey & Sons, m 
Zurich, liave cameras large enough for picture size 45 m x 
35 in., or several subjects at once can be treated at the 
one operation and cost Larger sizes depend on the 
dimensions of the plant ; the process would give any size 

s*'-’/ The plate we give (facuig this article) is a good example 

v^' I of the process, though its merits are seen to better advantage 

in the numerous larger size plates \se have seen. 

Three negatives of the primary colours, blue, red 
nien ind Dlock by yellow are first taken by a special method, which gives 

Hx s^»A.x s. Sox. lto absolute guarantee for the same size of large plates. 

The negatives bearing no screen allow direct retouching, and can, th^etore, 
wth little labour, be so much improved that they give a perfectly suitable copy 
on to the printing surface. . ^ 

From each negative several copies can be taken for printing plates of ^ 
strength of colour tlirough more or less exposure and different developing. 

The three-colour negatives can be copied on to 
copper. The printing surface has to be coated wth a special solution (the secret 
of the inventor) which produces a chemical gram. Th^ gram can 
size and nature according to colour, size and quality of work. rnarhme 

The Frey process plates print remarkably weU ™ 
and yield runs up to 50,000 from the same surface. *'^n import K 

is that the printing can be done on cheap paper. fr coated . 

Firms working this process can dispense with , 

nse zinc. Tliis material not only gives results even ® pi_t,a easily 

but it is far cheaper, and on account of its thinness and lig ^ 
manipulated. zinc plate 50 in.X40 m. hrile c^t and 

of only medium quality £6. Zinc plates can be repolished 

used over again sever^ times. cnvmp of artist’s 

The principal advantage of the Frey process is the ^0 per 

hand work. The cost of reproduction done by th^ procK reproduction 

cent, below the cost of the usual chromo-lithograptac J other 

can be effected within fourteen days, and the results are per 

There is a further considerable economy m the procSs 

ol the reproductions done by the Zunch and richnis and'^depth 

have less than ten prmtings. Only pamtmgs of „„mmK5 give already 

et colour require eleven or twelve plates, wWe six or eight pnntmgs gi 
quite satisfactory results in most reproductions. . ^^.^o-thirds the 

Compared with lithography the Frey pr»^ bv any chromo-litho- 

number of printings. The Frey proceK can be worked ^ ^ 

grapher, who has taste and understanding for col _t.,a'ons connected with 
teacUng and training, and he can use all the secret solutions conne 
tins process without knowing their formul*. 
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INJURIOUS MATERIALS USED 
IN PHOTOGRAPHY. 


By E. W. FOXLEE. 



|E\'£RAL of the employed in tlie vanous processes 

of photography canse considerable inconvenience to some 
workers, while they may be used by others with apparent 
impunity. It does not follow that because a person may 
suffer from the use of one injunous chemical that he ivill 
from another However, it is well that at least reasonable 
care should be taken in the use of all that are recogmsed as 
being in any way hurtful, as prevention is at all times better 
than cure. There is an old aphonsm “ familianty breeds 
contempt,” and in many instances this applies to photo- 
graphic (^emicals, untU some di-effects are experienced ; 
then it is recognised how easily they might have been 
avoided. Some of the things that may cause trouble will 
now be referred to 


Ammonia. 

This, as in the pjTO-ammonia developer, when used much in a badly-ventilated 
dark-room produces, wnth some, nasal catarrh. The best preventative of this 
is better ventilation of the dark-room. The best remedy is. perhaps, occasionally 
smelling diluted acetic acid and now and then sipping a httle vinegar, also 
taking as much outdoor e.xercise as possible. Should a Winchester of ammonia 
burst, as it may do in excessively hot weather if the stopper is fi^y feed, or 
one gets broken, the consequences may be serious if one cannot quickly get out 
of the room into fresh air. 


Nitric Acid and Niiros Fumes. 

Nitnc acid is a highly corrosive aad. It bums the skin and chars the clothes, 
should any be splashed or spilled on them. Wherever this acid is used it is a 
good plan to have at hand a bowlful of a strong solution of washing soda, into 
which the hands can be immediatdy dipped. A bottle of dilute ammonia will 
answer the same end, so indeed will any alkali. If any of the acid be spilled on 
the clothes a httle liquor ammonia quickly applied will prevent the fabric being 
stained or destroyed. ^Vhen dealing with any strong acid it is well to have an 
alkali always at hand. It may seldom be required, but when it is, it is badly 
and quickly w anted. The nitros fumes gi\*en off where it is used in photo 
etching in ill-ventilated work-rooms, are injurious, causing irritation and inflam- 
mation of the lungs. The best prex'entative is thorough ventilation of tiie 
place, and occasionally taking a sniff or two of ammonia. 


Collodion. 

Tlie fumes of ether have, at first, an e.\hilarating effect, but after a 
itx ^ " ‘Ih sleepiness. The best preventative of the ill effects 

ol the fumes of ether, or indeed any other \-olatile chemical, is complete 
Ncnuiation of the rooms m which th^- are employed. The best and simplest 
remedy is plenty of outdoor exercise after the day’s work is finished. 



Cyanide of Potassium. 

This is a most deadly poison, as ever>' one knows, if taken internally, and 
there is no reliable antidote for it, as death takes place so quickly. The best 
is said to be the administration, first, of a dilute solution of carbonate of potash, 
followed quickly by one of sulphate of iron. But unless the antidote is given 
at once it wU be of little avail, as the action of the poison is so rapid. The 
fumes of cyanogen, as given off in the fixing of collodion negatives, produce 
unpleasant effects with some persons, and are not healthy to any. I had a friend 
who could not remain for a quarter of an hour in a dark-room when it was being 
used without experiencing nausea and headache. If any of it happens to get 
into a cut, or abrasion of the skin, it produces a violent smartmg, and I have 
heard of a case of blood poisoning being set up which resulted in death. 
Personally, although I have fixed tens of thousands of negatives in the collodion 
days with the cyanide, and have used it, I must admit, carelessly, cleaning the 
fingers with a strong solution or rubbing the stained parts with a lump of it, I 
have never suffered the slightest ill-effect from its use. But when I have fdt 
any smartmg through its entering a cut or scratch I have always taken the 
precaution of well rinsing the place under the tap and then sucking it for a minute 
or so. Fumes of cyanide may be greatly avoided by fixing the negatives in a 
dipping bath, as then only a small surface of the solution is exposed, also by 
taking the precaution of washing all the add of the intensifymg solution out of 
the film before the cyanide is applied, as the acid sets free cyanogen. 

Bichloride of Mercury, 

In the Daguerrotype days metalLc mercury was employed m a heated state 
for the development of the picture, the fumes of which were very unhealthy 
Now, however, it is only the bichloride that is used in photography. This is 
also a deadly poison if taken internally, though not so quick in its action as the 
cyanide of potassium. The best antidote is the whites of two or three raw eggs, 
which, wth the bichloride, forms an insoluble and, to an extent, an mert com- 
pound. So far as I am aware this salt has no injurious action on the skin. 

Oxalic Acid and Oxalate of Potash. 

Oxalic acid is a very active poison if taken internally. The best antidote 
is chalk, or whitmg, and water which forms the insoluble and practically inert 
oxalate of lime. The rapidity in action of aD poisons taken internally depends 
greatly upon the state of the stomach at the time it is swallowed. If it be empty 
the poison is rapidly absorbed in the system, and the consequences are quickly 
devdoped. 'Whereas, if the stomach be full, as after a meal, it is slower, and 
then there is the better chance of an antidote fulfilling its purpose. In any case 
when a poison has been swallowed medical aid should be immediately summoned 
after the antidote has been administered, which should be done as quickly as 
possible, and before the poison becomes absorbed in the system. 

Plalmum. 

Those who do much platinum printing sometimes suffer from a skin trouble 
and also from nasal catarrh from the partides of the chemicals becoming detached 
in cutting up the paper. Recently, in one of the American journals, a ivriter 
gives a very simple remedy which he saj^ is perfectly efficacious. It is to wash 
the hands and wrists two or three times a day in we^ salt and ivater. This, he 
says, will quickly heal the sores. For the catarrh he recommends snuffing a 
warm solution of salt in water up the nose twice a day. This remedy is certainly 
a simple one, and if it does no good it will do no harm. 



MetoK Amidd. etc. 

Personally, I have never expenenced any unpleasant consequence from 
these, but I ought, perhaps, to say that 1 have not employed them to any great 
extent — pyro being my favourite developer. The only preventative at present 
seems to be the avoidance of the solution coming in contact witli the skin by 
doing the work in india-rubber finger-stalls, or mdia-nibber gloves. The next 
perhaps is. before commencing work, to well anoint the fingers with lanolme, 
well rubbing it in, and then wiping it off. Tins will to a great extent j-irevent 
the poison entering the pores of the skm. As a remedial, and to allay the 
irritation, the following is well spoken of : — 


Carbolic acid i dram. 

Wright's coal tar solution i ounce 

Glycerine 3 drams 

Water..., 12 ounces. 


Bichromate of Potash. 

Of the ill-effects of this salt, which is now so largely used in the various 
processes of photography, I can speak from painful personal experience. For 
years I worked with it with impunity, but at last it took effect. The first 
symptoms, and I now speak of my own case and that of others that liavc come 
prominently under my observation, is an itching on the backs and between the 
fingers, accompanied, usually, by minute watery pustules. The best remedy 
at this stage Is to apply to the affected parts a little strong nitrate of mercury 
ointment— the " Unguentum Hanlygii Nitrates ” of the rharmacop.-Bja, 
which can be had from any druggist. The ointment should be applied sparingly, 
but well rubbed into the skin. With this treatment, if the use of the bichromate 
be discontinued, or the precaution be taken to do all future work in india-rubber 
gloves, probably no further trouble will be experienced. If, however, the work 
be continued without this precaution being taken, painful results will no doubt 
follow. The skin will dry and peel off in thin bran-hke scales, and if the disease 
continues a thick crust will form on the backs of the fingers and hands which 
will crack when the fingers are bent. These cracks are sometimes deep and 
bleed, while the itching becomes almost unbearable. To allay this the following 
lotion is the best within my knowledge. 


Glycerine 4 drams. 

Carbolic acid (pure) i dram. 

Alcohol 5 ounces. 


As to an actual cure, there is no known one, but if the use of the bichromate be 
discontinued, or the work done in india-rubber gloves, the disease will quickly 
disappear — nature will cure herself in tw’o or three weeks. But it is a curious 
fact that when the disease is once contracted and apparently cured, it is liable, 
even years afterwards, to make its reappearance whenever the bichromate comes 
in contact with the skin. It is years since I suffered so badly, yet if I now work 
the carbon process for a few hours without gloves I feel the effects on the 
fingers shortly afterwards. 

To avoid the ill-effects of the bichromate (which, by the way, does not affect 
every one, as I know some who have worked with it for hours daily for thirty 
years or more and have experienced no inconvenience from it) the best thing after 
the work is finished is to rinse the hands in dilute ammonia, then to well wash 
them in hot water, using carbolic soap and a nail-brush freely. If this were 
alwaj-s done the risks of ill-effects from the use of the bichromate salts would 
be reduced to a minimum. 
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SOME CAUSES OF 

failure and success in modern 
STEREOTYPING OF HALF-TONES. 

By C. S. BEST. 


S no’ doubt we are ail aware, modem methods 
of coating the flong, adapted to the old 
groundwork of sfereotj’ping, have plac^ 
m the hands of the trade, methods of making 
an unlimited number of duplicates from 
half-tone blocks, that for commercial quality 
and cost, leave little to be desired. 

The most dominant factor that is left 
and is desired, is “ Care,” and that is a 
price only obtained after much searchiag. 

In putting it forward m this way, I 
wish to infer that the greatest number 
of failures in stereotyping as a duplicating 
method for half-tone blocks, is due to the 
lack of this rare quality. Of course, the 
less important necessities are good materials 
and good methods. 

I will assume that we all understand 
the broad basis of the process, and touch 
on the points of failure and success, and 
the adjuncts thereto in rotation. 

The mount of the block, for preference, 
should be of metal. If this is not so, and 
the blocks are in a forme, note the class 
of wood us«l for mounting. If of close- 
, grained figured oak, or birch, pack the 

ocK until it is the thickness of a two-sheet higher than “ tj-pe high.” If 
*P^ogany or cherry, pack until it is a four-sheet card higher. If of canar>’. 

eight-sheet card. If of a piece of pine, packed with straw-board, 
jnrow- the mount away and get another. (This is not a joke, for I have actually 
een m a printing finn, a block mounted ojj two quarter-inch pieces of common 
PiCMng wood, glued together with strawboard between, to make to the correct 
' ^d the poor photo-engraver received the undeser''ed blame that the 
ock was not a good one !)- So much for the mounting. 
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If the block be unmounted, place a three-quarter- 
inch planed iron slab, with strips of metal round, thus 
This will support the flong, and give a good, clean 
casting flange. (The reason, of course, for the 
packing, which is given approximately, is to allow 
for the shrinkage of the wood, whilst baking.) 

The next factor, is the material used in the 
making of the flong. You. of course, buy from the 
best makers and take for granted the material is right, and when a stereo 
half-tone is found hollow in places about J-inch in diameter, the duphcating 
process receives blame as not being suitable. In reality, the blame rests 
chiefly in the quality of the papa- used for making the flong which is to form 
the matrix. 

In many papers, particularly the " blottings," there are small hard pieces 
of grit embodied in the paper, which will not “ give ” when the flong is dried 
and baked, thereby leaving on the matnx a minute raised portion or " pimple,” 
which casts hollow. The same idea should be kept m mind, when the flong is 
being made. Small lumps of paste, pieces of dirt, and creases in the paper, form 
small places where the matrix is thicker, and therefore which obviously causes 
sunken portions in the resultmg block. 

The flong should be made with such care and exactitude as to produce, when 
dry, an exact thickness throughout. *' Beating ” is a much misplaced effort 
frequently used to get the tissue surface of the flong down into the etched blo^. 
This is not necessary, A simple ” squeeze ” in the press or casting box is quite 
sufficient, if the flong is faced correctly. 

The flong should be coated or faced ivith one of the modem facing pastes, 
sufficiently thick to form the matrix. In this plastic surface, in exactly the same 
way that a block for electro is moulded, the impression or mould is taken ; the 
difference being that, when it is moulded into the flong, it is held there by the 
press and baked. " Beating ” only tends to break up the material with which 
the flong is faced, without accomplishing any better result than can be 
obtained by squeezing. 

This brings us to an examination of the state of the flong, when ready for 
use. The surface should be about as hard as moulding wax used in electrotypmg. 
If too hard, very great pressure is required when moulding. If too soft, too 
much pressure squeezes out the facing or coating. Baking should be carried 
far enough to thoroughly dry the matrix. A damp matrix will " cockle,” and 
then you have to rely on the casting metal pushing it back into place, which it 
does not always obligingly do. 

By the man of care, the casting box is alwaj^ dusted, and the back of the 
matrix exaxruned to see if thae are any patUci^ of grit, dwt, etc., adhering. 
Both of these need attention, or there will be more hollows on the cast. 

To cull a now well-known phrase — “To be on our metal ” — when casting, 
is just as important as all the otha conditions. 

Metal that is too hot, casts (to all appearances} solid on the printing surface, 
although the whites may look porous j the metal is very porous under the surface, 

when the block comes to be printed, the pressure on the machine crushes 
the block unevenly, according to the varying porosity of the cast. 

With some, another trouUe is the peelmg of the nickel facing. This is due 
to many conditions, the most frequent of which is, that througli over-anxiety 
good weanng surface, too mudi nickel and too little copper, is deposited, 
the Idea seeming to be that only the thinnest of films of copper is necessar\’. 





whilst in reality, just a little more would be found to assist the nickel deposit 
m “ holding on." 

I have not discussed here the more abstrase technical details, but the more 
apparently simple ones, which are frequently " wolves in sheep’s clothing.” It 
is frequently in this very simplicity, in which the source of trouble lies, the idea 
being that it cannot be *' that,” which is so simple and obvious, but must be 
looked for in something that requires much delving and searchmg after. 

It is to be' hoped that a process so simple, economical and speedy, will not 
be condemned because we have not found the man to carry it carefully out in 
its details or because " this ” or " that ” is not being done correctly, which decides 
that the whole process is not suitable. Rather be it, that the man who cannot 
work it, is not suitable. If any person has made a success of any particular 
process, the process from that moment is correct, and faults found, are in the 
execution thereof. 

On the following page we append illustration, showng accurately the 
difference between the old-fashion^ tissue ilong and the faced flong, showing 
its advantages over the old, in all classes of work. 

The illustrations on the following page are actual photographic reproductions 
and casts direei from the actual matnces (flongs). Actual size of objects, not 
enlarged. 

No. 1 is a half-tone on 200-Iine screen direct from an ordinarily made flong. 
consisting of the usual two blottings and three tissues, baked under pressure upon 
a piece of finely polished unetched copper, such as is used for maldng half-tone 
blocks 

No. 2, a piece of the same flong, but faced with a modern st’ereo facing paste 
and baked under the same conditions as No. i. 

No. 3 is a nickel-faced stereo from No. i. 

No 4 is a nickel-faced stereo from No. 2. 

No. 5 is a cast from the flong itself, reproduced m Nos. 1 and 3 This in the 
ordinary stereo is what is supposed to be a solid printing surface. Incidentally 
this partially sho\rs the reason of the greyness of the printing m many newspapers. 

No. 6 is a cast from the matrix illustrated in Nos. 2 and 4. faced with the paste 
showing a solid black as it should be. 

Nos. 3 and 4 are stereotj-ped with a flong faced with the same paste as used 
in the other examples. A comparison of these with No. 6 will show the range 
of work possible in the finest of half-tone screens and a large solid surface. 

All illustrations in connection with this article are by the courtesy of 
Slessrs. Gilchrist Bros . Leeds. 
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A REVIEW OF 
COLOUR PHOTOGRAPHY. 

By HENRY O. KLEIN, F.R.P.S. 






W T IS a cunous fact that the uish to reproduce 
■ colour by photographic means has led the 
majority of investigators to arcumvent the 
Br actual problem by perfecting indirect colour 
photography, probably realizing that solu- 
i W purely photographic, is beyond their 

iW pmwers. There has been one exception, to 
which we owe Prof. Lippmann's momentous 
discovery ot mterierence photography. 
Based upon the action of stationary light waves, 
laminat^ silver structures are produced, which 
are the cause of the brilliant interference colour«> 
in a Lippmanii jihotograph. 

Viewed from otlier than commercial stand- 
points, and overlooking the extreme delicacy of 
this process. Prof Lippmann may certainly claim 


Y process. Prof Lippmann may certainly claim 

credit of original resewch, the result of which 
came nearest to the much desired goal. Other- 
Lippmann colour photograph is looked 
upon as an interesting cuno. The colours are 
^ only \isible if the plate is \newed at a certain 

‘•Will it angle, the metallic lustre and the uncertainties 

which beset the preparation of the emulsion being 
VkoxA'i'.o Co R** other formidable objections — and here direct 

colour photography ends. 

If we consider hoNv far the indirect method have approached the ideal, we 
may be permitted to disjwnse with chronological order, and re\'iew the N'anous 
processes according to their merit, striving to exclude personal like and dislike 
as far as possible 

Undoubtedly the t\\o greatest pioneers in colour photography are Frederic 
E. Ives, of Philadelphia, and Louis Ducos du Hauron The latter, long before 


the advent of three-colour photography, as v,e knov. it now , outlined with almost 
prO{)hetic accuracy ever}' known colour process nght up to tlie present day. 
including that Latest introduction the Lumiere Autochrome plate. Although 
scores of years have passed since this ii^enious Frenchman constructed his 
Jlelano-Chromoscope and printed on trichromatic carbon tissues, which were 


superimposed on a final supjwrt, a method of the most recent reintroduction, 
ver\‘ little progress has been made in colour photi^paphy. Tlie waj-s and moans 
of getting results have been improved upon, rapid light filters and highly colour 
sensitive plates certainly forming mark-stones in the bpvays^of {progress, but tliev 
all serx'e to elaliorate methods based on Uie pnneipfes of indirect colour 
photograph}- laid down by a man who might have turned his in\’entions to 
immense commercial profit, but has been satisfied \nth the consciousness of 
baxing anticipated the discco'erics of half a century. 
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PRACTICAL POINTERS IN 
WET COLLODION OPERATING. 

By BURMAN NORTON. 



T IS absolutely necessary for those practically en 
gaged in process work to co-operate with thi 
Editor in his endeavour to make the curren 
volume as interesting and instructive as thf 
preceding volumes. My article will be mstruc 
tive to the elementary student, although the 
advanced operator may appreciate the practical 
pomts. Indeed, some may be known to bun, 
but it IS for the benefit of the less expenenced 
members of the “ craft ” that I give these hints 
As there are often times when work is wanted 
to be put through with celerity, the chemicals 
and bath seem all out of gear — which means 
I'.'x ^ SB trouble — the bath, generally, coming in for the 

_ \/ n § full amount of blame, although quite innocent of 
the many faults laid to its account. 

The operator takes out the bath in use, brings 
in a fresh one, filters and acidifies, coats another 
plate, sensitize and exposes, and develops in the 
usual way. Upon examination there will be found fresh 
troubles m quite another direction, the tune has been 
wasted, and — still there is trouble. 

Knownng and foreseeing these avoidable difficulties 
of wet-plate operating, I shall endeavour in this article 
to help those operators who get w’hat I may term a 
“ trouble day " more often than they care for. The 
hints will be more or less brief, as I assume that my 
readers have a fair experience of wet-plate manipulation, and it w'ould be impos- 
sible to go into all details unless a text-book on the wet collodion process were 
to be written. 

The procedure advocated for the practical adoption of operators who ivish 
to make operatmg reliable, and to eliminate most of the difficulties which beset 
the process, I will give in detail. 

11 nothmg in your dark-room but the essentials, viz., silver bath, 

.“"l A®''® cyanide; the intensify]^, cutting and blacking to be 
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in another sink, hut not in too close proximity to the dark-room, 
secondl}', use a dippmg bath, size i8xi6, which has a solution capacity 
oi 250 ozs. : make up bath to 40 grams per oz. The flat-djsh silver bath is not a 

good substitute, as It holds a 


. ^ s per oz. -- 

Hotn' ♦ 1 comparatively small amount of solution, which is 

ueirunentai to the uniform sensitizing of the plates, changing its sensitizing 
properties with the immersion of every coUodiomzed glass, and haAung a tendency 
OK'ing *0 the smaU amount of solution. Another 
aisaa\antage is the large surface exposed to the atmosphere; the temperature 



Burman Norton. 
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AUTOCHROME AND OTHER • 
COLOUR PROCESSES. 

By JOHN S. SUNDERLAND. 

WET one more process of colour photography — 
M the Lumiire Aulochrome system— this time 
m rcalJy in colours, Xow that tnie colour 
r positives can be obtained, the printing world 

I is asking what effect will the process have on 
three-colour printing ? What are the advan- 
tages of the new process ? All must readily 
* admit there is a wide range of usefulness in the 
Autocbrome plate ; primarily, as a gfiide in 
reproduction in the three — or four-colour — processes. 
Tlib, in itself, is a great help and saving of time in 
correcting plates rvhen the original is distant from 
the studio, where colour-plates are made. But as 
yet awhile there appear to be difficulties in the 
direct use of these colour positives, it is not go<jd 
poIic>' todiscard altogether the three-colour negatives 
at present in vogue. Rather it will be advisable to 
experiment as much as possible with these Auto- 
chrome plates as copies for translation into colour 
blocks. It will be found that to obtain successful 
results alterations will have to be made in the density 
of the colour filters. This will largely depend upon 
the character of the .Autochrome pcsitive. Tliough 
there is little doubt that when the intelligence that 
is dbplayed in colour-block making b applied to 
making blocks from these natural colour photographs, it will not be long before 
we may expect to see delightful reproductions of flowers and fruit, as well as 
many other subjects that will gladden our eyes with the cliarm of colour. 

The application of thb new colour plate to various operations in lithography 
will also be exceedingly useful, even if only for a guide in copjing where photo- 
graphy b not at present usc<l. Altogether, whatever may be said to the contrary 
by ordinarj' photographers, who are not perhaps well acquainted with process 
engraving, the new colour photography b undoubtedly remarkably interesting 
and useful, with many advantages at present unknown to the man in the street. 

The three-colour reproduction facing thb article b made from negatives 
taken direct from the colour positive. It b not inserted as a specimen of three- 
colour work, being the first attempt at reproduction (on our part) of the 
.Autochrome plate. .At the same lime it will serve to show the pos-sibilitics 
of the process. 

It U admitted that the three and four-colour processes under ordin.aty 
conditions are verj’ useful methods of reproduction, jxt it b frequently found 
that want of originality is lacking. Some originaU cannot possibly by reproduce<l 
<.atbfactonly by the ordinary' methods, jxt it is only occasionally that a departure 
made from the usual procedure. 
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corresponding to the degree of bght transmitted through the positive, at th 
other end, thus getting a negative at the receiving end of the wire. 

I give herewith two Ime blocks of a pnnt from a negative obtained in thi 
way. Fig. I being actual size as telegraphed, and Fig. 2 reduced so that the hne 
are not so noticeable. 



The photograph from which this block is made required about twelve minutes 
to telegraph. The film ^vas then developed, a pnnt obtained and a block made 
within an hour of starting to transnut the photograph, thus being able to publish 
a photograph a day earlier than would otherwise have been possible. 
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Austrian method of biting in successive baths was aftenvards adopted with 
improved results, the strength of the baths being usually 45°, 40°. 36“ and 27® 
Beaume. 

Rebihng . — If the plate was insufficiently bitten, it was rolled m carefully 
with a composition of 

Spermaceti 200 parts. 

Stearine 100 , 

Wute wax 80 

Asphalt 40 ,, 

the plate heated to melt the composition and then rebitten for a fe\v seconds with 
a weak solution of perchloride at i or 2 per cent., the operation bemg repeated as 
often as necessary, gradually increasing the time of rebiting 

We found practically httle difficulty in working the process all the year 
round, the temperature in the hot months being always between 80® and 90® 
in the room and sometimes over. The worst time was in the rainy season, from 
June tiU October, when the air was not only heated, but saturated with moisture. 
The proportion of bichromate m the sensitizing solution had to be reduced and 
that of the ammonia and alcohol increased to a ma.\imum. The process was 
found most useful for all kinds of delicate half-tone or line work, with the great 
advantage over collotype of offering facilities for making additions or corrections, 
either on the copper plates with burnisher and roulettes, etc., or by working on 
the negatives and transparencies. Graduated tints could be added to skies, and 
et^ed flat tints to town plans, etc. We could also print in colour, either two or 
three different colours on a plate, as in reproducing stained photo-micrographs ; 
or by separate printing as in chromo-lithography. TTie natives learned the 
printing of these plates very readily, and we generally used cold inks, so that no 
heating apparatus was necessary. 

In reproducing subjects for photograinire. we generally preferred to use 
gelatine dry plates, as we found that they reproduced delicate hilf-tone much 
better than wet collodion plates. When orthochromatic plates had to be used 
they were prepared by bathing " Ordinary " plates m a bath of erj'throsin and 
silver nitrate prepared according to Mailman and Scolik’s formula, and latterly 
ammonium picrate was also added. We also found the photogravure proces-^ 
very useful m producing delicate enlargements from small negatives, details 
often appearing that could scarcely be seen in the onginals. 

I have only to add that the process was worked out to a very large extent 
by the late Mr. A. W. Turner and to whose skill, ingenuity and readiness of 
resource the success we attained was mostly due. 
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MACHINE ETCHING IN A 
COMMERCIAL SHOP. 

By E. M. GILL, 

PresidfnI, Gill Engnttm^ Co.. AVf York 

since etching machines began to be used in some of the news- 
paper shops in this country we have read from time to time, and 
been hearing more or less all the time, about the acid blast and 
other etching machines. OI late these devices seem to have become 
more and more a prominent subject of current trade talk, although, 
so far as we are aware, they had been adopted in only a few commercial 
engraHng establishments, and appeared to be good only for daily newspaper 
etchings, where quick work was 
the main thing ^ the time. 

iVlthough much was claimed 
for the new way of etching as 
to the quality of the work pro- 
duced. the main consideration 
urged m its favour appeared to 
be the saving of time by it. 

This, though important enough in 
itself, is nothing in a commercial 
shop compared with having the 
work up to the highest point in 
quality. An>'svay, after long hesi- 
tation, and under the pressure of 
necessity for increasing the facili- 
ties of our zinc etching depart- 
ment, we concluded some months 
ago to try etching by machinery, 
as an alternative to lengthening 
our array of rocking trays by 
trespassing on the adjoining work- 
rooms. A competent man was 
accordingly sent out to investigate 
the machines in use inNeivYork, 

‘Philadelphia and Boston, and on 
his report we finally concluded to 
instal a Levy Acid Blast to start 
mth. 

The thing has been a revela- 
tion to us. Of its quickness we 
had heard enough to make us ex- 
pect all it could possibl}’’ do in that 
direction, but our mam concern 
w’as about the quality of the 
work produced, and in this respect 

we have been most agreeably dis- Zistc Pi,«e Etched b\ Lew Acid Bi.ast 
appointed. The maidiinewasput 
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in with the view first of all to have it handle the coarser and less exacting run 
of work, but it soon became apparent that it was good for better things than 
that. In fact, we found that the work etched by the blast had about it a 
quality of excellence, a cleanness of line and dot and stipple, a depth in the fine 
spaces, in short, atone of nicety that equalled a blueprint proof of the negative, 
a result but rarely if ever fully attained by the old way of etching. 

No less surprising to us was the readiness and even avidity with which our 
workmen took to the machme. We had expected more or less trouble in this 
regard, but a bright, intelligent young foreman’s assistant set the pace by taking 
bold of the machine and showing up what he could do with it. He got every 
plate all nght from the very start, though some of his fellows have once in a while 
lost a plate, generally through over etching in the first bite, which we restrict, 
at least on fine work, to not over forty seconds with a half-pound blast. Three 
bites are enough for most work, but on very fine subjects we prefer to give four. 

The machme has easily replaced four etching tubs, and we are now waiting 
for a second one. Meanwhile we have put in a Levy Etch-powdenng Machine, 
and have it running. This machine can best be descnbed-in the words of the 
man who is operatmg it. as " the greatest thing that ever happened.” While 
the acid blast is remarkable for the novelty of its etching process, the powdering 
machine impresses one by its automatic working. The pcnvdering process, as a 
purely mechanical operation, might easily be supposed to lend itself to being 
done by machmery, and also, as in most such operations, to being done better 
by machinery than by hand. But this machine not only powders the plates 
more quickly and leaves the ground cleaner than can be done by hand, but it also 
heats and cools the plate without its ‘having to be touched by the workman, 
and the contrivance is altc^ether as ingenious as it is efficient. 

The importance of these unproved methods of working to the future growth 
of our art industry can scarcely be over-estunated. They strengthen its founda- 
tions and afford a basis for its wider spread. As in the case of our sister arts of 
lithography and printing, the more facile our processes the busier we will be. 
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INTAGLIO PRINTING PLATES AND 
THE METZOGRAPH SCREEN. 


By R. B. FISHENDEN, 

The Muntafal SehooJ of Tichnolo^, Manchtiltr 

pNTAGLTO printing plates tor the reproduction 
or origin^ in gradated tone may be divided 
into two classes, the first of which is repre- 
sented by the Talbot-Klif photogravure 
process, and the second by the cross-line 
intaglio half-tone. In the first class the 
image is produced on the copper from a 
transparency, the resist being a negative 
print taken from the transparency by the 
‘carbon' process and transferred to the metal. 
In this print the tones are represented by vary- 
ing thicknesses of gelatine; a grain is necessary 
which may either be of bitumen laid on the 
copper, or a screen may be used to produce on 
the metal surface separate ink-bearing cavities. 
Whatever form of grain is used the etching 
takes place through the thickness of the carbon 
print resist and the resulting plate yields 
differences in intensity of tone by reason of the 
varying depths to which the plate is etched, 
control is exercised by the difference in thickness 
of the gelatine in the carbon-print resist, the area 
of the cavities being practically the same for dif- 
ferent tones. In the second class of process the 
method of working is entirely changed, a trans- 
parency is prepared and the grain is obtained 
in the operation; for instance, in the case of cross-line intaglio half-tone a trans- 
parency is made in which the different gradations are represented by opaque 
dots of varying size ; from such is then produ<»d on the copper a print by the 
cnamelline process which is etched in a similar manner to a relief half-tone plate ; 
in this case the area and not the depth of the etched cavities controls the tone — 
different tones may be etched to varying depths, but this is of secondary consider- 
ation. Assuming plates to be prepared by the two methods, both of a similar 
fineness of grain, the character of prints wnll be different and that produced 
by a process coming under the first <^ss will be the more pleasing. The area of 
the cavities being similar, the grain will not be so apparent as compared with 
the pictures produced by the second process where the effect of the regular ruling 
is very noticeable. For this reason intaglio half-tones prepared by the second 
method have never been very successful. The Wheeler metzograph screen, 
because of its particular character, has rendered the making of plates by the 
second class of process successful pictomlly because the effect of the grain 
corresponds to that produced by bitumen dust in the photogravure process and 
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this is not so easily detected as the gram of cross-line half-tone intaglio plates, 
the resulting effect being more gratifying to the eye. 

It is necessary to distinguish between an intaglio half-tone having ink-beanng 
cavities of different areas and machme-prmted photogravure, where the screen 
is usually used merely to divide the tones into separate cavities, the plate being 
prepared according to the principle involved m the first class of process mentioned 

The accompanying illustrations are from low-power photo-micrographs, 
showing the essential difference between Talbot-Kli? photogravure and intaglio 
plates prepared from Metzograph screen positives. Fig. i is a portion of a 
photogravure plate, and the bitumen gram shows itself practically even in size 
throughout, whilst the etching is to varying depths, giving the appearance of 
the hills and valle3zs of a physiographical relief map. Fig. 2 is a proof from the 
same portion of the plate, illustrating the manner in which the plate holds ink 



according to the depth of the etchmg. Fig 3 represents a metzograph intagho 
plate and the difference to Fig. i is very marked ; the hghtmg is arranged so that 
tne polished metal shows white agamst the etched surface, the varying area of the 
cavit^s bemg quite distinct. Fig. 4 is a proof from the plate. 

ine method of making intagKo plates wth the Metzograph screen can be 
utilised m some cases m place of Talbot-Kbs photogravure and has the advantage 
mat me work can be carried out by any competent worker in half-tone without 
tne p^ticiffar photographic knowledge which photogravure demands, 
t h has recently perfected some special screens for the work, which 

1 nave had the opportunity of testing ; these are very easy to use considering 
fineness of _the_ 'gram.' Pleasing results can also be obtained 
Gfnio/i ^ nsnal screens yielding a gram corresponding to that produced ivith 
sealed cross-line screens of about 150 lines to the mch. 
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As xegaids the actual svoik — the first operation is the making of the Metzo- 
graph transparency, which is done in the camera from any suitable negatir’e, 
either an original dry plate negative or a ‘copy ’ negative from the subject to 
be reproduced. In any case the negative should have a short range of gradation 
— that is to say, it must be ‘ flat.' If a rngorous negative be used, a proof from 
the resulting etched plate will have an objectionable “ mealy ” appearance, 
omng to the fact that the transparency cannot be made of the necessary character. 
The negative is supported in a * transparency ' board and may be iDuminated 
by light reflected from a sheet of white paper. The screen must be placed very 
close to the plate if it is of a fine grain, although the minimum distance (gS inch) 



suffices if a stop is used not larger than //45. M'hen working with two 220 volt, 
arc lamps taking from lo-iz ampo-es, r^ucing to | scale, an exposure of from 
li to 2 minutes will be necessarj'. The aim should be to make a flat transparency, 
the shadow's (con'esponding to the high-lights in a negative) allowing for a fair 
amount of grain to prmt, the high-hghts ha\ing sufficient strength to print 
cleanly. Only in very exceptional cases is it advisable to keep any pure whites 
in the etched plate. No reduction of the transparency is usually necessary and 
one intensification with copper bromide and silver nitrate usually yields ample 
printing density, although it may sometimes be advantageous to blacken with 
sodium or ammonium sulphide. Fig. 5 is an enlargement of a suitable 
transparencj' shoiving the full range of tone 

Ordinary half-tone copper may be used, but charcoal, emery or pumice powder 
are quite imsuitable for the polishuig, because the minute scratches resulting will 
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hold ink when the plate is bcinp proved. piece of coj»j*cr should f>c selected free 
from scratches, and cleaned wth ammonia and whiting from which all gntbas 
been removed by washing. Tlie copper may be specially iwlishcd and any 
scratches removed with a swans’ down ' Jmffcr.' fitted to the spindle of a saw 
bench, the buffer Iwing charged with a small quantity of buffing rouge ^\hich 
is a mixture of rouge and hard fat. 

The pnnting is carried out in the ordinary way, hut it is well to work with 
a rather thinner enamel than usual The follow mg formula w dl l>c found suitable. 

Push glue 75 c c 3 02. 

Water 150 c c. 6 or 

Am. bichromate, 20'*^ 50 c c 2 02. 

After pnnting and burning m, the margins of tbc plate mu»t be thoroughly 
protected, because they form the white plate-mark and are not removed as in the 
case of ordinary relief etching The plate must !« quite fn-c from 'cum before 
the etching i3 commenced ; acetic acid and salt may be used for cleaning, but a 
weak solution of feme chloride, which is sometimes used for Ihc purpose, must not 
be applied, because the slight etching would prolKibly’ lie deleterious. Tlie etching 
of the plate is simple, but it is at this stage th.il mistakes are most likely to 
made. For ordinary’ subjects, a two minutes’ etch should be given in a feme 
chloride bath 38® Baumt, etching face downwarils. and aftenvards the pl^fe 
removed from the solution and the ferric chloride appliwl locally to the deepest 
tones with a brush to imparl a richness to the sh-tdows — c.tpericncc will show 
how far this local etching should be carried If the plate contains any light 
delicate tones, such as a cloudy sky, the etching should be stoppcrl for that 
portion in 30 seconds. A common mistake is to etcli loo deeply for light 
tones : it should be remembered that the shortest possible etch will hold suffident 
ink to print the depth of tone required. 

A first proof may be 
taken without the enamel 
being removed, so that any 
further etching can be done 
if it should prove neces- 
sary; when the etching is 
completed, however, the 
enamel is removed and 
then anyhumishingrequired 
to lighten a particular por- 
tion IS done. Here again, 
care is necessary for even a 
light rubbing in the lighter 
tones makes a considerable 
difference by reason of the 
shallowness of the plate. 

The proofing requires 
care and some experience, 
but no more than is nece.«- 
sary to make a transfer 
from an intaglio copper 
plate. A copper-plate press 
IS desurable ^though a litho 
press may be used for 



Fig. 3- 





'•■•^’’aColmniLithegnifh ) 


««"-To« Engraving Co„ EM, 


/rfrJj C. L,r,ll,„ e. ct. 


*57 


a trial proof. Photogravure 
ink is the most suitable for 
use and this is worked into 
the plate %vith a dabber, after 
which the surface of the cop- 
per is carefully cleaned, either 
pohshmg it or leaving a slight 
film of ink behind which 
mellows the tone of the print. 
The paper, %vluch should have 
been previously damped in 
a damping book, js then 
applied, the two surfaces are 
then put through the press 
under a soft blanket pressure. 
A soft sized paper is the best 
to use and special attention 
should be paid to the amount 
ol damping — d too dry the 
grain of the plate will show 
hard and crisp, whilst if too 
damp, the proof will be flat 
and dull ; a suitable amount 
of moisture will yield a mellow proof, which will at the same time be brilliant. 
Before printing an edition the plate requires bevelflng after the manner of a 
photogravure plate, in order that the edges of the copper will not cut the paper, 
which will be done by an 
outside firm The plate ivill 
yield up to twenty copies or 
more without showmg any 
signs of wear, but it is 
preferable to have the 
copper steel-faced, as is in- 
variably done in the case 
oft photogravure, thereby 
prolonging the life of the 
plate indefinitely because 
the steel-facing can be 
renewed whenever it may 
become necessary to do so. 

There is quite an un- 
touched field for this class 
of work amongst photo- 
engravers. The maldng of 
souvenirs and book-plates 
could be done in rather a 
novel way and in addition 
the method is very simple 
and economical. The print- 
ing would be entrusted to a 
firm deahng with this class 
of work. 




Fig 5 
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THE EXPERIMENTAL BASIS 
OF THE THREE SENSATION 
THEORY OF VISION. 

By A. J. NEWTON and A. J. BULL, 

Of tht L C C School oj Photo Engraving and Ltlhografhy 



Degigs aad Block by the 

L C C School OP PKOTrsEj,a»A»i\o 

*tlDLtTKOO*APH». 


HE only generally accepted theory relat- 
ing to the mechanism of vision is that 
which supposes all our sensation of 
colour to Iw derived from the stimula- 
tion m whole or part of a set of three 
sensitive receivers, each of these being 
I stimulated by a different series of wave 
I lengths, and giving nse to different 
sensations, which we call colour. The 
three series of waves to which these 
receivers respond, although differing in 
their maxima, nevertheless overlap 
considerably. 

The evidence adduced in support of 
the theory outlined is briefly as fol- 
low's : — 


1 . The General Appearance of the Spectrum. 

This to normal eyes looks composed of three series of allied hues, i.e., red. 
green and blue violet. The variation of the hues contained within each region is 
gradual, as from deep red to an orange, or blue to violet, while in the 
mor^apid*^ regions, which are comparatively narrow, change of hue is much 

sensa/lnr^nf the reception by the ear of vibrations which arouse the 

m tone ^fferences m ^-ibrations produce similar differences 

«ndicating that in this case there 
sensitive receivers, while the broad regions of 
sensitive by the eye apparently determined bv having few receivers 

sensitive over comparatively wide ranges. ' 


2. The Primary OJours. 

three ^ ^ accurately matched in hue by 

mav b^ admixture The colours for this purpose 

greL anT blue tV regions, but they must be taken from the red. 

spectrum cn1ftni4 exceptions to this are possibly one or two pure 

light before STbf mss’ require very flight dilution with white 
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3. The SeDsabon of Yellow. 

Tlie fact that yellows of totally different spectral composition are 
indistinguishable by the eye. The composition may be either of the following, 
(fl) pure spectrum yellow, (i) a mixture of small regions of pure green light and 
pure red hght, (c) a mixture of all light from the extreme red up to the blue-green. 
In each of these cases the yellow is produced by' simultaneous excitation of 
both the red and green sensation. 


4. Colour Blindness. 

Abnormality of colour vision can in all cases be directly accounted for by 
variation in amount of the three sensibilities. Thus the phenomena is due to 
the partial or complete absence of one or possibly two of the sensations ; for 
example, persons having no red sensation cannot distinguish between bright 
reds and dull browns, or between greens and y'ellows. Another aspect of the 
same phenomenon is that shown by the fact that different people see the 
colours of the spectrum intermediate between the primaries in slightly different 
position, thus the same wave length mav b? orange for one person, yellow for 
another, and yellow-green for a third. 

5. Choice of Three Printing Pigments. 

The fact that it is possible to make subtractive three-colour prints, follows 
indirectly from this hypothesis. Here each pigment must absorb one pnmary 
from the white light falling on it. The efficiency of the reflection or 
transmission of the other two primaries determines the facility with which all 
colours may be imitated No other three pigments but three absorbing 
respectively red green and blue-violet, can possibly produce certain colours. 
If, for example, pigments reflecting the primary oolourcd lights were used (red, 
green and blue-violet) it would be impossible to produce the effect of bright 
compound colours like yellow and blue-green. This is really a secondary 
argument, for three-colour printing depends immediately upon the manner in 
which the eye sees the spectrum of white light, although it may’ be considered 
apart from the reasons as to why the spectrum is so seen. 

6. Variation of Hue with Brightness. 

If we have a colour stimulating two sensations in unequal amounts, the 
increase or decrease in the brightness will produce a change m hue, unless the 
two sensations vary in exact proportion to each other, which can seldom be 
expected. An example of this is wellscen in certain blue lamps, which when 
very bright look reddish, and when darker look bluish, so that the light seen 
directly through the glass looks crimson, while the duller surrounding space is 
blue. The blue glass transmits a little red light, and when the illumination is 
very bright tlie blue sensation begins to reach its maximum stimulation, while 
the red is still increasing. 


7. Other Evidence. 

Experiments ad hoc, such as Jlmovull's discs. MxxsvelJ’s colour box, and 
so on, alway's confirm the theory’ wlule wc are not aware of any authenticated 
experiments that can be repeated, to discredit it. 



THE DARK-ROOM. 

By W. T. WILKINSON. 



ULLY seventy-five per cent of the troubles met with in 
K negative making for process work are caused by working 
in a dark-room that is dark in a visual sense. This is a 
mistake : the photographer’s dark-room should be as 
visually light as it is chemically possible to make it; 
instead of colouring the walls with black or brown 
pigments, walls and ceilings should be white, and the 
benches covered with clean white paper. 

In such a room, illuminated with safe hght, work 
and the defects entirely minimised, 
of the room should be cov'ered either with a 
light chequered pattern of Imoleom (easily washed), or 
wth a cement similar to the floor in the new electric trains 
on the Metropohtan. also easDy kept clean. 

Safe lights can be purchased in many forms to 
suit every personal requirement, and wth one exception 
cheajwr than can be made at home. 

, . exception is, to put a sixdnch circle of sheet 

lead m the reflector earner of an incandescent lamp. 
“.toT;"* then place the amp (a jh-candle pon-er) in a beaker, 

}ust large enough to take it, and immerse the beaker m a 
For red a ® solution of an aniline dye. 

scarlet For *rr<>#.ti a < solution of coralline, or of Phthalene, or of croceine 

SSrou?ofth?way '’^ee'SchTghls. ^^ced^fa 

cannot make it nnsafp Ti. ^ allowed to reflect is safe, mere reflection 

teem of CTeat Lniu?;. ® dark-n^ fitted up in this manner, alwaj-s in the 
about in^ leal^ark rn'r^^ ideal; operators, groping 
think this over ’ -polling negatives and breaking measures, should 
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REPRODUCING LACE. 

By ERNEST MARRIAGE, F.R.P.S. 


HE process worker who has to make half-tone 
blocks of modem lace for use in trade catalogues 
will probably work direct from the examples, 
in preference to the more round-about method 
of first obtaining a photographic print of the 
lace, and from that makmg the half-tone block. 
It is not, however, ahvays practicable to do this 
when old laces have to be reproduced; the 
photographer must go to the lace, as the speci- 
mens. if in museums, \\ill assuredlv not go to 
him. I have recently had some illustrations 
to prepare from old laces in the Victoria and 
.Albert Museum at South Kensington, as well 
as from modem laces which could be photo- 
graphed at home, and my experience may be 
of se^^'ice to others. 

There is no need of an elaborate camera. The back and front should be at 
right angles to the base, of course, and focussing should be done by racking the 
back, as in all copying work. A rising and cross front is a convenience. The 
lens, however, should be a good one, an anastigmat ; then, as the objects are 
flat, there is no need to stop the lens down. The greater its focal length the better, 
p^o^^ded the camera is capable of extending to twice that extension. The only 
unusual piece of apparatus that is needed is a tilting table ; it is always a 
matter of surprise to me that so few photographers possess one. 

Generally speaking, photographs of lace should be made natural size, as any 
alteration in scale affects the character of the result. This is not ahvajs practic- 
able ; the repeat of the lace may be too large for the plate, or a general view' 
of a lace article, such as the lace collar reproduced in Fig. l, may be wanted. In 
such cases, a detail photograph natural size should be taken, as well as the 
reduced negative. 

The quickest and best way to set up the object, to use an Irishism, is to lay 
it dow n on the floor near a window. The lace should be laid on a dark background’; 
a piece of creaseless black paper oier a draw-rng board answers well, but the 
paper should be a dead black free from shine. If the lace does not lie flat, a piece 
of patent plate glass should be placed on the top of it. The camera should be 
treated as if it were a fixed-focus instrument, set at double the focal length of the 
lens to be employed. Take two i^ost-cards, place one in any handy position, and 
by moring the camera and racking the back in or out. get the image on the screen 
the same size as its fellow in j'our hand. AXTien the correct distance is found, a 
mark on the ba=e of the camera will save 5’our time on the next occasion. Now 
fix the camera to the tilting table and the tripod, and by means of the tilting 
table point the lens down toward.-, the floor. The diaphragm of the lens should 
be equidistant between the drawing board and the camera screen, or in practice 
a shade further from the draw ing boanl and the object. Le^ el the camera screen 
with the help of a spirit le\el. Now raise the drawing board by putting papers 
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or books underneath until the image of the lace on the screen is sharp. It will 
then be natural size. The board with the lace upon it is carefully levelled also, 
and then comes the question of exposure. 

Backed plates should be employed, and in some cases they should be 



Fig 3 SIaltese Tie (Modem) 

By permssum oj Jahn ^urtay. 

isochromatic also. I used ordinary plates in all cases, and did not find that the 
yellowing eflect of age upon old laces paired any special treatment. The 
exposure upon slow plates, scale naluralsize, lens at //ii, was J of the time that 
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the sensitometer (Stanley’s) took to reach the standard tint. The sensitometer 
time in October ran from 4 to 6 minutes during the middle of the day and exposures 
varied from i to li minutes ; one lace described as “ yellow ” in my notebook 
had 3 minutes’ exposure. The Mec hlin lappet, reproduced in Fig. 2, received 
ij minutes’ exposure. 

The aim in most cases was to get an even lighting of the object, and for this 
the floor position is the best. There are exceptions, of coume, to this rule, and 
the little lace collar serves my point again. A side lighting tended to make a 
more effective illustration, so the screen with the collar attached was arranged 
vertically and the camera set to correspond. As the camera extension was 
reduced, the exposure was cut down to 45 seconds. 

Development of the plates should be done by time, as it is difficult, perhaps 
impossible, to judge the density of the negative by appearances, particularly 
where the threads are \’ery fine, as, for example, in the case of the Mechlin lappet. 
Even the Maltese lace (Fig. 3), made with much coarser thread, presents some 
difficulty ; it is so easy to get the high-light details blocked, and then, instead of 
seeing the run of the threads, there is nothing but a white mass against the black 
background. Trials made at home on some coarse lace showed that five minutes’ 
development with the following developer gave the class of negativ’e required, 
and the same treatment was meted out to the negatives of finer laces with equal 
success. 

I. 2. 3 

Pyro I oz. Soda carb. . . i oz. Bromide of potash . i oz. 

Potass, metabisul- 

phite I dram. .. sulphite i oz. Water to 10 oz. 

Water to 10 oz. Water to.... 10 oz. 

Developer 60 mins. No. i. oz. No. 2, 30 mins No. 3. made up to 3 ounces with 
water. 

The time of development would naturaUy vary with different makes of 
plates and temperatures. Five minutes will generally suffice. 

For printing, first this was done on P.O.P., but ultimately I took to a glossy 
bromide (S.C.P.), which was less trouble to work and gave a good black background 
with detail in the high-lights. 

There is another method of obtaining records of lace which are quite as 
adequate as photographs for guides and patterns to those skilled m the art of 
lacemaking. On a piece of dean glass in a printing frame lay the lace to be 
copied, and on top of that place a sheet of the bromide paper mentioned above, 
close up the frame and expose bj' means of magnesium ribbon One mcii of 
ribbon at the distance of two feet is sufficient for a lace of average thickness. 
Compare the result obtained in this way. Fig. 4, with the photograph of the 
actual piece of Maltese lace on page 164. Patterns of more complicated structure 
with raised work upon them could not, of course, be treated so successfully in 
this w’aj’. 
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THE RATIOMETER LENS. 

(Patent ) 

By HOWARD FARMER, 

Polylechnie Sthaol ej Photography and Pholo-Ensriiiiog 


S uppose a cabinet maker, having to supply a certain article in various 
sizes, cuts and shapes the \-anous pieces of wood, uliich together form 
f ^ approximate guess work ; cutting pieces off aftenvards 

il they are found too large or sticking pieces on if found too small 
Except at the loss of waste time and matenal such a worker’s pro- 
ductions would vary much in quality, and he could not compete either in 
cost of production or uniformity of good workmanship with a competitor using 
suitable gauges and scale measurements. 

TOs ex^ple of cabinet work is exactly comparable with that of screen 
^ Of provision of comparative 

a ® adjustments that the screen operator has been compeUed to give 

LM, ^ intensification, to get his dots large enough , 

his exposure or a bit more witli his reducers to get his 
dots small enough, with an inevitable loss of uniformitv and quality. 


Type A, For Pholo-Engravers’ Work. 

ODerS^or deficiency and provide the 

to the vanoM ■"'““regents tor adjusting his stops 

has to derd distances and camera extensions with which he 

maniraStion fr lo« time absolutely no interterence with his skiU in 
Snois S'use or It, '■? ■" the "amber or sire oi 

Seratofknoi«S'at JoW 1 ?''“'’'? chataclers ot his negatives; bat every 
are necessarv anH ti t ius particular results, certain exposures and stops 
Sso coSous fW in IT °°'5’ ecale ot repreduction : he i 

sme ratTos as tt TJ^r, “d'cc ot his stops in the 

These adhi^Unmi ' could secure uniformity in his negatives. 

briir 

or with sauare taken with circular diaphragms 

operator is confinprl and these are efficient when the aim of the 

intennediate eradaf high-hghts and shadow dots correctly, the 

the|?yTsgSraLpT^^^^^^ 

gradatSnrortolLv""’7i!'^ results with the intermediate 

of cony it has bpfin modify the procedure to suit different tj^ies 

a direct relation fn gradations of the individual dot should bear 

therefore a suitahJp ^py or fte operator’s requirements, and that 

through the screen distribution and values of the light passing 

factor in success ^ rungs from a given cone section of light is the determining 

tilization of this factor has hitherto not been practicable, owing to the 
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lack of means of varying the lens apertares when of suitable character, in harmony 
\vith the variable camera extensions. This difficulty is also overcome with the 
ratiometer lens which gives apertures having wdely different gradation values. 



which are also mechanically and instantly adjustable to the required shape and 
ratio to suit the different copies and camera extensions. 

As will be seen from the illustration the instrument consists of a suitable 
lens, which in addition to its iris diaphragm is provided with four movable 
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perforated plates which are symmetrically adjustable around the optical axis by 
means of tuo screws at right angles to cadi other, the screws being provided 
with scales and indicators by which the position of the plates they move is 
indicated The ins diaphragm is adjusted in (losition by a lever indicator passing 
over a diagram engraved on a plate afHxcd above the lens — the diagram indicatuig 
not only the usual F ratios but also the working ratios for different scales of 
reproduction, as well as the actual size of the aperture in any position — this latter 
information being for the purpose of adjusting the diaphragm plates, aI»o to the 
ratios of the camera extensions 

The diaphragms of any shape arc also adjustable to the sanoiis angles 
required in colour work and the whole of the mechanism being attached to the 
lens w’lthout loose parts is conveniently ojwrated bv two screws and two lexers 
projecting from it. 


Tjpe B. With Ins Diaphragm only. For Copying, Enlarging, etc. 

Every worker nQW-a-da>*s recognises the imjiorlancc of correct exposures, 
and therefore also the usefulness of the ratio system of marking lens diaphragms , 
no better evidence being required than its universal adoption where practicable, 
that is. when the camera images are very small compared with the original. 

In copying, enlarging, and all work where the image is not greatly reduceil. 
or is larger than the original, there are wide variations in the extension of the 
camera, and the ratios as lutherto marked become incorrect and ridiculous and 
indicate neither the exposures nor their relation to one another. 

^ The Ratiometer lens, x'lth the plain iris and cngraveil diagram gives the 
ratios, and therefore also the exjiosure values, under all these conditions, so that 
the worker can either retain his exjxisures constant, or at once knows the relative 
exjiosures wdth different stops and conjugate foci. 
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Therefore, it is a rule to use for hard metal a blade having very fine teeth ; for 
cross-cutting, that is, cutting across the grain of wood, a saw with teeth of medium 
size ; while for ripping, or cutting witli the gram, large, coarse teeth w’lll give the 
best service. 

In Fig. 2 is shown a section of a blade, full size, having teeth suitable for 
zinc and copper, while Fig 3 show^ a characteristic tooth for ripping wood. A 
comparison of these two will clearly illustrate the wide difference between a blade 
for cutting metal and one for cutting ^vood In engraving establishments, how- 
ever, it IS sometimes necessary to effect a compromise in cases where mounted 
plates must be sawed. Here we have both metal and wood to be cut at the same 

time, and the only way out of 
the difficulty is to use a blade 
betw’een the two extremes A 
blade stich as is shown in Fig i 
can be used successfully for this 
^'8 * work, if kept m proper orde . 

The diameter of the blade is a matter too important to be overlooked. 
The greater the diameter the more cuttmg points, but if the diameter be 
excessive, the blade may lack rigidity, and must be made of hea\7 gauge to 
overcome this. As a general rule, the smaller the blade the better, but of course 
it is necessary to use a blade with sufficient projection above the table to extend 
through the work. For this reason, the saw'.table has to be talccn into account 
when selecting blades A saw in which the distance from the centre of the 
mandrel to the surface of the table is short, is to be preferred, as it greatly 
simplifies the selection and use of blades. In sawing, the table should be raised 
so that the blade just extends through the work. Excessive projection above 
the surface of the work is useless and dangerous. 

The right blade having been selected, it remains to keep it m proper order, 
as unless this is done all the skill in the world will not enable you to get good 
results. 

There are three things of prime importance in the care of saw blades : 

ist. Tile blade must be round and true, with teeth of even length, so that 
every tooth cuts 

2nd. Every tooth must be sharp. 

3rd Every tooth must have proper set. 

To keep a blade round and the teeth of even height is a very simple matter 
if rightly gone about and not neglected too long. If the blade is m 
bad order, with some of the teeth greatly worn down and others projecting 
considerably beyond the line, repeated operations may be necessary to put it 
m perfect shape Here is a simple, easy and effective w’ay, equally applicable to 
all conditions of the blade : 

Start the saw, and when it is 
running at full speed, push a 
small piece of emery (part of a 
broken wheel will do) against the 
teeth, touching them very lightly, 
and moving the piece of emery to • Tig 3 

and fro across the face of the teeth sideways. This will grind down the high teeth 
straight across and prevent rounding of the face Stop the saw occasionally and 
examine the teeth to see how the w’ork is pit^fressmg. If the blade is m very' 
bad order, you will soon find that the grinding tends to destroy the shape of 
certain teeth. Before this takes pla<», cease operations, file the saw carefully 





and put it in service. As soon as it gets the least dull, repeat the operation, 
and m a short time j'ou will reduce the teeth to an even height, and by a little 
care you vnW. be able to keep them so. 

It is best to do this frequently, as most troubles in grinding arise from 
neglecting the work too long. H there are no very long teeth, simply a general 
unevenness, the spark can sometimes be used as a guide. UTien this shows 
evenly around the periphery, it is an indication that the teeth are all of even 
height. This is not a safe guide to rely upon, however, if the blade is badly worn, 
as in such cases it may be impossible to restore the entire blade without 
nsk of destroying the correct form of the teeth. It is perhaps unnecessary to 
point out the desirability of looking out for your fingers when performing this 
operation. If your hand is not steady, use a small clamp for holding the piece 
of emery. 

The blade should now be removed to the clamps for filing, an operation in 
which an ounce of practice is worth a pound of theory. The following general 
rules, however, should always be obseri'ed : 

File the front of the tooth first, then file the back, taking care to remove the 
chip thrown up by the file from the front. Use a sharp file and make a smooth, 
clean cut. Take off sufficient metal to make the tooth sharp, but be careful 
to avoid cutting down the tooth. .Another thing ; it is always well to have a 
blade filed by the same man each time. There is as much individuality in saw 
filing as in handwriting, and it is a mistake to mi-x styles. Better yet, make one 
man responsible for all the saws in the shop, and see that he has time to attend to 
them. 

Next comes the operation of setting. In order to have proper clearance, the 
point of each tooth must be bent over slightly, alternately right and left. This 
operation requires some care. The point only must be set over, and too much 
set must be avoided. Never use a nail or punch for this ivork. A saw-set and a 
light hammer arc the proper tools, and the man who uses them should be trained 
to strike a perfectly uniform blow. But one blow should be struck on each 
tooth, and this should be so regulated as to give enough set without need 
for a repetition. Too much set means waste and rough cutting. If you attempt 
to run the saw without enough set it will bind, buckle and bum ; in a word, you 
will rum the blade. When the saw sticks and screeches and the wood becomes 
scorched, it is generally an indication that the saw is dull and the set is out of 
the teeth. Attend to it at once or you may need a new blade. 

Some engravers appear to think thev can save time b}' neglecting the saw. 
This is an expensive error. Quick, dean' work can only be done with the right 
blade, in proper order, and on the right maclune. With a saw in the pmk o5 
condition, it is quite possible to square and finish blocks so that subsequent 
trimming on shoot board or edger is unnecessary. This may sound surprising 
to some, but it is true nevertheless. Try the experiment of getting and using 
the nght saws. Put a competent man in charge. let him keep the blades in first- 
class condition, and see what a difference it will make in the convenience and 
operating cost of the blocking department. 
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TRICHROMATIC EFFECTS 
IN TWO PRINTINGS. 


I 


By ILSTON COX. 

T %vill be of some interest to artists, engravers and others to know that a 
development in two-colour printing has recently been perfected, by rvhich 
it is possible to produce illustra- 


tions having the appearance of 
three-colour printing by the 
super-position of only two colours. 

To attain this end special shades 
of red and blue ink have been prepared 
by the firm of Shackell, Edwards and 
Co., Ltd., and at their instance a paper 
almost exactly matching the most 
approved shade of trichromatic yellow 
has, after considerable experiment, been 
manufactured by Messrs. John Dickin- 
son & Co. 

These are briefly the principal 
factors in the process, as it is only 
necessary to utilize the red and blue 
blocks of a suitable three-colour set to 
exhibit the possibilities of this method 
of printing. 

The object of adopting the lemon- 
coated papier is obviously one of 
economy, as by its means a saving of 
nearly one-third of the e.xpense of three- 
colour printing may be effected. 

The suggestion that the blocks 
must be suitable infers limitations, and 
so it must be clearly stated that the 
majonty of existing subjects would not 
do justice to this method 

It is necessary that pale yellow 
should take the place of white in the 
high-lights, and that pink tints and 
light blues should be replaced by darker 
colours. 

In spite of these disadvantage, 
however, it is quite possible to have a 
harmony of colour in such a picture, 
and the yellow tones may be made to 
appear paler by judicious contrasts 
with other colours. 

This feature is well brought out in 
a deveily executed Japanese subject, 
showing a figure illuminated by 
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Chinese lanterns, which has been commercially used on the lid of a cardboard box. 

A pictorial post-card and a paper book cover, illustrating a Red Indian and 
a landscape sunset respectively, Imve also been issued by the ink makers, showing 
the value of contrast in reducing the strength of the yellow foundation 

The uses to whicli a yellow paper or board can be put are necessarily limited, 
but apart from the articles referred to, there is a large field open for the introduction 
of the " Yellow Art," and among other purposes may be mentioned the covers 
of magazines, novels and catalogues, labds and circulars, greeting and playing 
cards, wirappers and programmes, show-cards and calendars 

Without a doubt the drawbacks to the use of the yellow paper are least 
evident in an artificial light, and so one’s thoughts naturally trav’el to the many 
tubes and underground railwajis now existing in London, where numerous spaces 
await the artistic advertiser. 

Here, therefore, the designer should find a particularly good opening for 
displaying his skill, whereby the " man in the street ’’ (or tube) would be unable 
to distinguish an ‘‘ imitation ” three-colour pnnt from the genuine impression. 

In supplying blocks for this form of two-colour printing it will not, of course, 
be necessary to use the violet filter at all, the yellow plate being dispensed with 
altogether, and as the screens for the red and blue blocks will ^ ruled to cross 
at 45* as usual, there need be no variation m the ordinary procedure of block 
making. 

If, however, it is thought that in the absence of a yellow block the red should 
not print at an angle of 15* with the sides of the picture, it could be arranged for 
the lines to run vertically and horizontally, and thus equally bisect the impression 
from the blue plate, which it is assumed prmts at 45® with the perpendicular. 

Already the attention of a number of advertisers and three-colour printers 
has been arrested by the process under review, and the onus, therefore, falls on 
the man of “ colour ” to exhibit what his brush can produce on a gamboge-tinted 
plane. 

In other words, it is merely a question of enterprise on the part of the artist 
and printer to show that there really is an economic value attaching to the 
production of illustration on a yellow-coloured ground. 



Tub Tower Bridge. 


Engraicd by 

Thk Akc C'ccRAviiiG Co, Ltd 


175 

LINE-ETCHING DEPTHS. 

By N. S. AMSTUTZ, 

iKhaJ Printtr Itfsejreh Pefartment. 

I N order to determine wliat the practical results of etching on zinc under 
different acid strengtlis and various times in the acid are, a series of tests 
have been made, and Table No. 12 compiled therefrom shows ^\ hat the 
acid strengtlis were, the minvttes in the bath, specific gravity, temperature, 
and actual depth of etching. 

Tlie first bite was given 2i minutes with 2J parts of commercial nitric acid 
to 32 parts water ; the second received 5J minutes additional, in the same 
strength of acid; the third, 9 minutes, uitli the same acid increased so as to have 
3J parts to 32 parts of water ; and the fourth bite received il minutes in addi- 
tion, \rith the acid strengthened up to 5 jiarts to 32 of water. An alternative 
fourth bite (5} is listed, in which the time added was the same as the previous etch, 
but tlie acid was increased to 8 parts in 32 of water. 

This table is valuable because of the practical data it contains and the 
definite deptlis that are discloMwl under the different conditions. 



The accompan3’ing figure showing three graphic curves illustrates the relative 
value of time m minutes, etches, parts of acid, specific gra\nties and depths, 
these, in connection with the table, establish a record of actual conditions from 
which the etcher may draw his oivn conclusions in practical work. 
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Chinese lanterns, which hasbeencommercjally used on the lid of a cardboan 

A pictorial post-card and a paper book cover, illustrating a Red India 
a landscape sunset respectively, have also been issued by the ink makers, sh 
the value of contrast m reducing the strength of the yellow foundation. 

The uses to which a yellow paper or board can be put are necessarily hr 
but apart from the articles referred to, there is a large field open for the introdi 
of the “ Yellow Art,” and among other purposes may be mentioned the ( 
of magazines, novels and catalogues, labels and circulars, greeting and pi 
cards, wrappers and programmes, show-cards and calendars. 

Without a doubt the drawbacks to the use of the yellow paper are 
evident in an artificial Lght. and so one's thoughts naturally travel to the 
•Dib« and underground railways now existing m London, where numerous s 
await the artistic advertiser. 

Here, therefore, the designer should find a particularly good openir 
displaying his skill, whereby the “ man in the street " (or tube) would be u 
to distinguish an *' mutation ” three-colour print from the genuine impressi 

In supplying blocks for this form of two-colour printing it will not, of c( 
be necessary to use the violet filter at all, the yellow plate being dispensed 
altogether, and as the screens for the red and blue blocks will be ruled to 
at 45® as usual, there need be no variation in the ordinary procedure of 
making. 

If. however, it is thought that in the absence of a yellow block the red s 
not print at an angle of 15® with the sides of the picture, it could be arrang 
the lines to run vertically and horizontally, and thus equ^y bisect the impr< 
from the blue plate, which it is assumed prints at 45® with the perpendicular 

Already the attention of a number of advertisers and three-colour pri 
has been arrested by the process under review, and the onus, therefore, fa! 
the man of “ colour ” to exhibit what his brush can produce on a gamboge-1 
plane. 

In other words, it is merely a question of enterpnse on the part of the . 
and printer to show that there really is an economic value attaching ti 
production of illustration on a yellow-coloured ground. 
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LINE-ETCHING DEPTHS. 

By N. S. AMSTUTZ. 

PriKCipiii, Inhnd Printer Reteirch Department 

I N order to determine %vhat the practical results of etching on zinc under 
different acid strengths and \^rious times in the acid are, a series of tests 
have been made, and Table No. 12 compiled therefrom shows what the 
acid strengtlis were, the minutes in the bath, specific gravity, temperature, 
and actual depth oi etching. 

The first bite was given 2| minutes %vith 2 ^ parts of commercial nitric acid 
to 32 parts water ; the second received 54 minutes additional, m the same 
strength of acid; the third, 9 minutes, with the same acid increased so as to have 
3J parts to 32 parts of water ; and the fourth bite received ii minutes in addi- 
tion, with the acid strengthened up to 5 parts to 32 of water. An alternative 
fourth bite (5) is listed, in which the time added was the same as the previous etch, 
but the acid was increased to 8 parts in 32 of water. 

This table is valuable because of the practical data it contains and the 
definite depths that are disclosed under the different conditions 



The accompanying figure shmving three graphic curv’es illustrates the relative 
v^ue of time m minutes, etches, parts of acid, specific gravities and depths, 
thee, in connection with the tabk, establish a record of actual conditions from 
which the etcher may draw his own ainclusions in practical work. 




Showing depth data of zinc etching at different acid strengths and cha 
of. time in the bath, with brushmg and hand rocking, without powdering 
commercial nitric acid. 
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printing ; with trained workers, however, the variation in the work by the 
Aerograph method should be very slight. 

What the writer would impress upon the attention of the practical and 
progressive printer is the application of the Aerograph method for its especial 
charm — the very soft and pleasu^ gradation of tints and the perfect blending 
of colours. It IS generally conceded that this cannot be successfully imtiated 
by any known method of printing. 

The method could be made very useful by nearly all printers in combination 
with ordinary printing for adding at a trifling cost a little colour to ornamental 
work. In small editions, the cost would be very trifling and even in large editions 
it would probably pay any one who is not equipped for elaborate colour production. 
The addition of a little colour to circular covers, menu cards, small posters, show 
cards and hundreds of other things would be a distinct advantage to a pnnter. 
The cost of plant is small by companson with pnnting machinery, and the saving 
on small editions is very great. 


TIPS FOR WET-PLATE WORKERS. 

By ALPHONSE AUDY 

L acking a dipper, and being a few thousand miles away from Penrose’s, 
I had to exercise my ingenuity to And a substitute, and made some 
beauties out of mounting wood cut the right length, and sliced in two 
at an angle, so that one end of each was thicker than the other. This 
allowed of cutting aftenvards to obtain a rest for the plates, and silver 
rivets were put in to strengthen the same. A soaking in hot paraffin u’ax, 
or a coating of Mogul varnish to prevent the silver soakmg into and rotting the 
wood, resulted in two dippers that stand a good deal of wear and tear. 

Another ti^ is to have a trough filled with water for the vertical silver bath 
to rest in. This keeps the bath cool and in hot countries that means a lot. 
Sand is placed at the bottom for the bath to rest on, and prevent breakage. ‘ 



COPPER AND SILVER 
INTENSIFYING. 

By ARCHER CLARKE. 


ET collodion operators are, I think, apt to 
overlook a rather important point in 
the manipulation of the copper and 
stiver intensifier, and in reading tlie 
^ latest edition of “ The Half-tone Pro- 

cess,” by Julius Verfasser, I notice that 
iJ in the otherwise very practical instruc- 

tions, this point has not been sufficiently empha- 
sized, therefore it will be useful to give you a 
note on the subject. This author saj’S “ wash 
again thoroughly after the bleaching of the 
image.” and if this instruction is taken literally, 
and the plate is washed thoroughly it wnll be 
almost impossible to intensify it, as the copper 
bromide deposit is soluble, and \vil] gradually 
wash away. It just requires a gentle stream of 
water on the end or edge of the plate to ficnv 
over, turning the plate all the time, so that it is 
swilled very gently from each edge for about 
thirty or forty seconds. The more copper 
sulphate one can leave on the film the better. 
The water is only needed to dilute the deposit of 
copper sulphate, so that it will take the silver 
nitrate solution readily. If a further application 
of the bleaching solution has to be given, the same rule applies, that the washing 
should be very slight. My experience extending over many years of wet collodion 
work has taught me that if a full washing of water is given as stated, the plate 
^vi]l be spoilt. Any operator can test the matter for himself. 



"As’ EACH Shephbro Woo'o 
HIS Dear " 
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CONCERNING ■ OPERATORS. 

By J. E REESON. 

M uch has been written for the benefit of the process photographer. 

Much remains to be written. This being the age of cut prices 
the class of work suffers accordingly. But it is not always that 
the necessary haste is at the bottom of bad workmanship. The 
himself is often to blame. The operator of to-day is not the 
man we met a few 3fears ago, versed in the chemistry of 
I am speaking of the majority. It is true we have many 
now “‘sp left, though they are sadly in the minority. With the facilities 
offered it is easy to make negatives, hence the large percentage of boys 
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Aerograph” 
Spray. 


^ ^ ^ Pistol Pattern 



For Colouring 
Show Cards, 
Embossed Cards, 

AND ALL KINDS OF 

Stencil and 
Shading Work 
ON ANY Material. 


Other Sprays 
for Process and 
Litho Artists. 


Instrument gives a very fine, soft spray, and the 
^ rapidity with which the results are obtained niahes it 
possible to produce the work at less expense than by printing, 
where very large quantities are not required, and a softness and 
exquisite texture may be obtained, which is impossible by any 
known process of printing. 

Owing to the beautiful results obtained with the "Aerograph ” certain 
classes of work have been revolutionized, and it is of the first importance to 
every printer that he should be prepared to meet the increasing demand for 
this new class of decorations. 


The Aerograph Co., Ltd., 

/ri //. V. ’43^ Holborn Viaduct, LC^DON, E.C. 



